
Executive Sum ma I-y - .  -. - - - 

Gualala River i4!afters:, :*d i'4sc~l-ssment 

North Coast VdakershecP ,&s:;:~::.;menk ? .sgram 

TheNorth Coast \\in~e~.sl~c~l Assc.~.s111~1.1 ~ ' ILI ; ;~ .  ... . ,hi:\'.. \ I : $  :);I i~~t:r:lgency el'lh1.1 between the 
California Resources :;.\gc~ii.y ::~i:l ~ h c .  C ' . I ; I I . , ~ I  1 1 i . 5  . I \  iimi ; I I I I ~ ~ ; , , ~ . I ,  I 'ro~cc~io~i Agellc,y (CaIEPA), 
established to proviclc ;r co~isistcnt i)o,l!, 0 1 '  i . ; ~ ~ .  . i~ioil ($11  h',,;;!~ Canst \\~aterslietls for use by 
landowners, stakcliol~lcss. : ~ n t l  colI:~hc~r~;tii~: .. . l i t . t l  , , . ~ \ L I : ) ; .  'I'!Ic j>r~y;illi 's \ \~o~.k is iiite~~ded to 
provide answers to 1I1c l'~llo\;~iiiS :lss'r.s.~iii~~~:~ 4 1 1 ~  .i3il:x :II (11: 1 .  i q i 1 1  ;1110 s~ibbasin scales in California's 
North Coast watersllc.cls: 

. . 
What are the liistot.)~ : ~ l i t l  ~r.:~~tls ol'11ii- i: .. ,.isrr, * : . . ~ o i ~ .  :.II('! ~clniive healtli ancl diversity of 
salmonid pol311 l : ~ t  i on(:'? 

What are the currc'nl <;111noniil I~:~ilir:~i ,.L)II,, :ioi~s: l I c . 1 ~ . \  ..,,) ~h,:.;c co~ldilioils coinpare to desired , 

conditions? 

What are the pnsl 2nd I)I .CSCI~I ,rcl;~~ic)~isI~ij)~ , ! f  ~ C O I  )xi(.. ~tlgei;lii\le, and fluvial processes to stream 
habitat condit ions'! 

. How has lancl use :~l'i'ecietl 1 1 1 ~ s ~  II;IILII:!; ; . .2ssc : 

Based upon these cotlditions. ircntls. : i r r e l  r . . , :  1ri91;-;lips. ; ~ c  1l1c.1.c elements that could be considered 
to be limiting l.:~cict~.~ i'oi s:iii~lo:r :IIIJ .\;I:. .lrl 11 l ) ; ~ ~ :  , ~ t i o ~ ~ ' ?  

What watersllctl ;111tl I~nhii : t t  ~ I ~ I ~ ~ ~ ~ v ~ I ~ , L I I I  ,: .ii\/i~it,s \ \ . 8 , t ( i e l  I I ~ ~ ; . > I  likely le;ld ~o\\:nrd more desirable 
conditions in  ;I tinlel!~, cosr t~fiti~:~ivc I:I : I I~I .~: I"!  

To help answer these q~ieslions, rhe \d.:qrei.slitIl ;rssc.ssn.~c:rits nli,i tllestl strategic program goals: 

Organize ancl pr.o\/iclc\ csisti~~i; i1lfb1.il:;:t1~~:~ . . , I c I  1lc:, cl(.),i l i ~ l i i ~ i l ~ t  baseline d;ltn lo help evaluate the . . 
effectiveness of v:11.icrus rt.sot;lrcc ~ ) ~ : o ~ ~ c ~ t i . ~  1 ;)roil: ,1111s ,:~:'t;r tlnle; 

Provide assesstiient inI,~.rll;.~ti,o~~ i o  l l c ~ .  13 i; 1. ,I:; \\'ill :1.s11",. i1l~j~1.o\~eiiie1;lt~1~rogr:lms, and assist 
landowners, local \\la~ei.sIi(~ti ;stu~ps. :.:,ti , . , . l i \ ; i ( ; ~ ~  11s I,! ,1::.cli,ll) s~~ccessfi~l pro.jects. This will 
help guide suppo~.t progrnills, i i kc. CI') I-C; ' ; i:ishc: :; Rc~l ,  irnlio11 Cirants Prograri~, toward those 
watersheds and ],rojec~ typcs I I I ; I ~  can c.if'ici~.-ntly ;liicl cl'l;:,~:ti\lel\; improve freshwater habitat and 
lead to improvecl salmonitl l~op~~l:~lioris; 

1 ,  

Provide assessmcnt irlfor11i;irion 10 Iiell) I'c)c.:is cool~c~.nrI\.t: i~l~cr;rgency, nonprofit atid private 
sector approaches to "l~rot eci the bcs~" \\:;rr:: i.sIicrl:. ; ~ n t l  s1!-e:-lrns ~hroiigh watershed stewardship, 
conservation easements, anti,olI~ci. ~ I I C C I ~ I ~ \ . I :  I)I.O$I;.II-IIS; 

Provide assessment i~lform;~tion to help I;~nr!o\\;ncis a~id 11$e11cies better implement laws that 
require specific assessmenis strch ;as the .';i:'itt Fo l~s t  l'r:li.~ice Act, Cle+~l Water Act, and State 
Lake and Streambed /.\ltci.nrio~l A g r ~ ~ t ~ l r c ~ ~ ! ~ .  
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Gualala River Watershed Assessment Executive Slinirr~ary 

The grogran was established by the Cali for1 I i:1 1:csou sc.c.s Agency iincl I he California Environmental 
Protection Agency, and developed by the D<.l)iil;liiilli~.~ of' Fish :inti C;i~iie (CDFG), Forestry and Fire 
Protection (CDF), Co~~servatioll/Ci~liIb~-ni;r (i<o!,jgical Zur\;ey (CCiS), \V"iter Resources (DWR), and by 
the North Coast Regional Water Quality Coli~rol 13o;il.d !NCI~M;QCB) ;lntl Slate Water Resources 
Control Board. The Institute for Fisheries Ri,so~~rces ( I  i:l2) is iilso a p;istner iilltl participant in this 
program. 

Salmonids, Habitat, and Land Use Relationships 

There are several faclors necessary for tlic S I ; C C ~ . : ; S I ' L I I  i.~~iill)l~'iioli ol':an :111:1cl1.o1i1ous salmonid's life 
history. In the fresli\\later pIi:ise of'(Iie l i l i '  1i;st~l.y: ,s!l.~,:i'n co~l~iccti\;it).: slre:rln condiiion, and riparian 
function are esse~ltial for s~~r\! i \~nl .  S I I - C : I I ~ ~  c . , ~ I I I I c c ! ~ \ . ~ I ~ ~  I I C ' S C I - ~ I > L ' S  ihc absence of barriers to the flee 
instream mo\lement ol'acl~rlt nncl j~1\7elii!l: s:l::~iotiit!s. S I : L , ~  111 ~olidi1i011 i~lclildes several factors: 
adequate stream flo\v, suitable water qu;~li~!,. suii;~blc. :ic:!nl ~t.nlper:ltusc, ; ~ l n c l  complex habitat. 
Adequate instrean flow during lo\\{ ilo\\r p~.~.tocl.s is ess~5ilti;tl for goocl summer time stream connectivity, 
and is necessary to pso\!itle juveliile s:~I~iiotii~!s lir(:c l'oi.;~;'c' r1111:;e: coves li.onl predation, and utilization 
of localized temperature retugia from sci.l).<: q ~ r i i i ~ s ,  :l!il: cool I I . ~ ~ L I I : ~ I - ~ c . s \ .  TIi1.ee important aspects of 
water quality for an:aclr.oliious salnio~iitls ilr.:. .\.:it:l- ~ ~ I ? ! : ' ( ~ I . : I I I I I - c .  tilrl)idi~y. :11i(I setliment load. Habitat 
complexity for salnir!~iitls i,< c l ,~ : i r~ t !  11). : I  ( : c ~ ~ : , ! ~ i i i : ~ t l i i i i  "~it:r;> poi!l?. lsiI'Il~,s, :11icl llat\\~nter habitat types. 

Geology, climate, \\i;~rzrsIietl h!~tlsoiog~c I.L... , J I I .L~S.  ; i 1 1 1 :  .,:.c)bion e\.t.lIls ~ l l t t . r : i ~ r  to sIi:lpe freshwater 
salmonid 11;lbitats in (lie Ciunlala I < i \ t t . l .  \ i ' : ~ i ~ ; . i I i ; ~ . I .  " I t :  : ,c :~llsi.~lce ol'~~i:!jor tlist~lsbance, these 
processes produce s~ii:~~ll,  but virtu;~ll!~ (:on! illitoils cIi:~~il~;:s i l l  \~arinhil i t ?  ; ~ n c l  ili\tersity against which the 
manager must judge the modifica~ioris ~ ~ s o ~ l i ~ ~ ~ e c !  I:)/ 11:11! !.i: :111d Ii11m;in iicii\7it)/. Mqior disruption of 
t h e  t r a t o  I l ~ ; ~ s t i c ~ l  I I I :  i ~ i  I O I  I I )  hlqjor watershed 
disruptions call be c:l~rsetl I,!/ ~ i t i ~ ~ t l . ~ p l ~ i , :  c,\ ,.II!>. .sllcir :I*; :/I;' 19.55 ; I I I ~  I9G4 t'lo~)(Is. They can also be 
created over time by ~iit~llil~lz snlz~ll I~ :~II I : . ; : :  ; I ~ I ~ I  ,)r 1 i i 1 1  ,; 1 1  ( ~ ; S ~ I I I ~ ~ > ; ~ I I ( ~ C : ~ ,  

Naiman allti others ( I  933) (111;1'1- ~ h r l  ~~:r .<!)~~r!i '  c I , I : I ;  .,.i'. , .:I:;! :~sp~*cis  i ) ! ' l i i~ i~ l l . l> :~~~~e regimes are 
important to the I ' L I I I C I ~ O I ~ ~ I I ~  01'111010~:i~~;?1 C ,  ~ i 1 1 >  . i i . i ~ i ~ . . :  . .  l i l , \ t ~ l t t : ~ i ~ i  \ \ : I I C I - ~ I I C I I S .  (J~ilo~~ti~nately, 
kriowledge of natur:.~l clisru~-bat1c.c: rcgi:!ic> is i i n i i ~ .  t l  I,;, :!.:he ot'tlic Ir.ngtli ol'rinii: recluired for the 
processes to operate ( 1 00- I ,000 ):c;II-s~ ; I  na I I i: LI .L. : '~~I .c  :I? 1>c obser\1~1cI I>)-  I I L I I I ~ ~ I  11s) :ilitI because recent use 
has altered the dist~~l.l>:~ncr: ~.e;gilitc.'; ill \ \ . , I ) , ,  I .  ) I  t'lijl!, 1 1  I . : . I O ~ X ~ . "  .l'llc'!, go O I I  It:) collclude, "Therefore, 

. . 
the type, intensity, ;111tl li.ccl~iclic~; i)l'cr.v: 1 0  I . ,  c.. :IIIS . i I  ; ;i~t.;r s~?:;~i;~l ilislribi~~ion :lcr.oss the landscape 
are important co~lsidc~:!:io~i\ ro L I I I . ! c I > ~ : ! : : ~ .  , . :!.L i - ; . I ; : i :  ... --!:ilks I ] c ' ~ \ ~ . ~ ~ : - I I  :;1'o11ior1111ic I?I.oCeSS, form, and 
ecological filnctionln; ol'\\'.:itzrsl~c,l~. ' 1  1 1 .  i . . i t  I s;-.::i:lI i~.:112- , I I  \\:liiul1 lllese processes occur, 

. . 
however, co~i~pl ica~c  11ici1. st~lrl!,. ( ' ) I . I ~  I ; I : I :  I > . , ,  L:i  )\\.A: , * O I ' I ~ : I I I I ~ ; I ~  ~ \ i < t ~ ~ ~ l > ; t ~ i c e  t.cgililes limits our 

' 7 understancling oftllt. I':~iic.;ioniii; ,'I'c.:.i\' %: I . , ,  s a l :  .)lt:rsll~,,;:, I ) \  r.!. :o11;: lxric~tls ;~nd large spatial 
scales, ~ I I L I S  psecluclil~g nc.ci!~.:i~c ~ ' I : : . ~ ~ o I ~ . I ~ .  I . . :  : I .  . :,<:I. 4 1 . 1 1 1 ~  I O I I , ~ - ! C ~ I  111 cl.fccts ~r I:llid use in 
watersheds in  the co;~sr:il i.i.ori.gioi~." 

A functional ripariati 7 j ~ i c  11,:!;?s 1,) c o ~ i ! :  t '  ' , ! ! I  \ ( I :  ~ 1 . 1 1 i ~ ~  111 I.,:;I~ i i i~l. . :  111.: S I I . ~ . ~ I I ~ .  :i11d provides 
vegetative lirler anc! iii:,el-relli-:~~~ l ; ! ! l .  ' I  ' : ,: iol.:: . . I ; , .  I : - , ,  ; ~ l .o , I t .~ ,~ i . l~~ iit.ti),j(l 1.01- !lie aquatic 
comn~u~iity, i~icli~tli~i~y . ~ : I I I I ~ ~ I ~ ~ ( I S ,  :-~.~:i: I 8 :  : i l l  I : I ,  :' . ~ t i ~ , ~ c  i. , > r  I W O \  iclc S I S C : I I I ~  cohesion 

., ,. ,I.. ,. . and buffer illipacts i'l-,~;ii :idj;icclit l i l ) l ; ~ ~ i ( ,  . . . I t .  . ,  \.c':.: ;Illon (1, 11til :r l l!  pro\~itli.s large woody 
debris and complexlt- ro I I I C  s~I-c';II:! I !':I , I I t  
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' , . j .  . . : ,k12 !7;~,1:~- 14/;1;stsl~coY .tissc!ssment Execcitive Summary 

A main componeiil of1l.i; ,d,)r-:li <'.,..,,I ,, I . .  .: . . .Iss.:.;s1.1:.:1 I-':.,).;r;ln~ CNC\\iAI') is the analysis of 
these stream and ~iltcl.slletl l;lc~ors ill, ( \ I  ( 1 ~ x 1 .  :.' : 111 ill\, b , \ ; b ~ s f l L ~ ~ .  ::ily 01' l l ic~ii  are ill :l level that Iin~its 
production ofanad~.onlol~s s.i;il~dnitls i l :  No.:l~ (.'( : ~ c i  \\ ; ~ f i . . ~ l ~ ~ ' ~ ' . ~ .  +\ liilii~i~ig fi~clbi- can be anything that 
constrains, impedes, or limiis rile ~l.ol,\~;ii  :I[;. .-I.:I-, , , , ,;I! of':: , e 9 q  ..: 'i,>ri. Tliis lii~~iiiiil;.; factors atialysis 
'(LFA) provides a nic;ins to  e~~~:~lir:ltc 1 . 1 1 ~  ,:i:lfi,i o "c!, c!~\,i:, . I  r r i . ~ ~ r i ~ n l  i i ~ c l ~ r s  I / l i i ~  :11'1'cct ariadro1110u~ 
salmonid life history. 'fliis iAIo~.ni;~i ioi: \ \ . i ; l  !I:: : ,: l i t 1  I 1 i its':t :')I l i l t .  ~liitlzrlying c:ooses of stream habitat 
deficiencies andhelp rcvc.;~l i f  11i.t.rc i~ ; I  Iin:.::: ! . \\;:.l~.::s~.:t: I !~c.ss,r~:;  nntl  Iontl ~:r:s activities. , 

The Gualala River WaPershzt:! 

The GualalaRiver tlrnins 23s sqL1nr.c I I : . : ~  , : I  i i ;  I ! ) ?  C L ~ ; I , < :  ~ ~ i ' s ~ l i l i c n ~  k.lel~docii-ic) ;riltl northern Sonoma 
counties (Figure ES-I). 'Ihe r.i\ler cn1c.r.s r!~c i'l!i., i~ Cii.:;,11 !;,:::I' !!it ~ i i \ v ~ i  of Cu;ll:.~l;~, 114 miles north of 
SanFrancisco and 17 miles sot~th o141"ni~ii . ; ) , i , ~ , i i .  ?l'l~il ( ; I I . , / . I I : I  :ittvei. \\f;ltershed is elongated, ninning 
over 32 1 long i I i ~ ~ l i ! s o ~ i ! ~  I :  i I . ' I I : . 1 o I ~ i l .  l~lc\~atioi~s vary from 

. . 
sea level to 2,602 feel ;I[ G I I I ) ~  h : I r u l ~ ; ~ t ; ~ i ~ l  :it:(; , .  !., : I >  : s  , I : $ , - .  . I :  %',! ~ : I ~ I I O : I I S  ill t l~c~~~oi.lller~i and eastern 
parts ofthe watershed. A long Iiisiorj~ (.:'!I I .  ,:: vir :I!. ':,: : i  :. . ; . ; .I ;\iiilrc;l:; I';!LIII :1i1(1 tlie TonibsCreek 
Fault has been a dorni~l:li~l f'oi.ce in sh;ll>i!~;; ,,. i, ,: ..\.:llc~.:.i lc,l 

The climate is influenced by fog neilt. I hc ci?:~:.: \ \  i l l1  sc:tsoii:ii I i.~llpt.~':'itu~.es ranging r1:on.l 40 to 60 
degrees ~ahrenheit (F), ant1 Ihe intel'iol ;!rt.;~s o1'111c \\~:irt.~.sh~,I i.:~l~ging 11.otn belo\v freezing to over 
90 F. 

A rainfalltrunoff hydrology ~~rctlon~iililt~s i l l  ~ l i c  ; ti:~l:ll;l K l ;  CI .  \ 'l;;~rtrsl~ed~ \\ii,lll nlinimal snow 
accumulation, Detention lime ;~nd t i n ~ t :  o t ' c . c ~ : ~ ~ ~ ~ ~ . ~ ~ ~ ~ : ~ l , i o i ~  C)~':;I;II:;III :Ire retl~iced by sleep slopes and high 
rainfall amounts, causing sli-tn~n lc\iels 1 0  1 . i . ~ :  c!,,~.ckly i;: I - L , : * . : , ~ Y I S ~  lo i.;rinl'iill. i\ltcr;~lioi~s of the 
landscape can change the ligtll.ologic cur-\ cs. I!. , ,I S I . C C I : I L ~ I ~ ~ : ~ . :  :~iid l>c;lks \ v i t l ~ i l i  tlic si~bbasins of the 
Gualala River Watershed. I-lo\ve\jej., :I I'I'CCI:: oil i l l  I 1 1  tlisci\ni.~:c: I ~!~clrographs clue to cllanges in land use 
or geomorphology within the \viite~.shed can 1 1 0 1  Iw tli~.ccl ly iissessed \ \ r i l l )  existing tlilta. Precipitation in 
the watershed is highly seasonal, mosc pr.cci~;ri::r~ i(,n ~cc.ilr.i.ii~g Octol~er through April. Average annual 
precipitation ranges from 33 inches at. the lo\\,c.r clc\i;ll iorls ne:-i: 'lhe I'ncific Ocean to 63 inches at the 
higher elevations ill tlie sout13eastel.h ul,pcr \\.:IIcI. ; I I c c I .  (.'o::\;i;1! conif'ti. Ibrdsts o ~ ' ~ c c I \ v o ~ ' ~  and Douglas 
fir occupy the northweste~.n, so~lr.li\ves~e;.tl : ~ i ' ~ t l  C ~ ; I I ~ ; I I  I)i>l.tions of'tlic \\iiltel.shed, \\;liile oak-woodland 
and grassland cover many slopes i ~ i  rllc illlei-ior.. i:'ol.lo s;llii~oii I I ; I I  I I I . ; ~ I I ) /  inhi~bitetl [lie streams flowing 

: from coniferous forest, b111 \\!ere likely s~~I~- i l c~ t l~ r~ : :~~ l t  tr! sti'~illi.:\d ti.i!~it in interior areas due to the more 
open nature of the channels, less suit;~blc Ilal) i~: l t ,  nn t l  n;~iii~-nlly \vill.mcr stream temperattires. The 

: interior is largely grassland \\lit11 sca~~erccl o:iks. Surlkcc \\l;ir ers in I liis area generally lack shade and are 
warmed with abundant sunshine alh \vnrliici- ; l i r .  iempci.:lrures. 

, Current fish species include coho (sil\lei.) silllll~il (ti. Alrlen, 1)ei.s. com;~~. 2002, CDFG unpub. 2002), 
steelhead trout, pacific lamprey, r o x l ~ ,  coaslr.:rn;:z sculj)i~i, 1)i.ickly sculpin, riffle' sculpin (R. Kaye, pers. 
cornm. 2002) and three-spine sticklebnck. i \ l ~ ~ i ' i :  imp:1ss;lble 1x11-riers, resident populations of rainbow 
trout exist (Cox 1989). Species inl'labitiiig tllc c,)i~slnI I;igool~!cst uary incldde starry flounder, staghorn 
sculpin (Brown 1986) and l'ncific llerri~~g (R.  K:rye, pcr.s. cirr1lin. 2002). 
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Figure ES-1 
; I '  bi? 1-!iv~:r VVa:::rstied Streams and Towns 
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. .  , , , . ! ' .s *. l i!alt::, hcc!, isscssment Executive Summary 

Historic anecdotal acco~r:l~i cite c1:':1c;l1 I , . - 'LI::~.:: . : . . . . , , I . )  sur.i:::r. iii 111c ~ ~ a i n ~ ~ e m s  of 
both Buckeye Creek ;11ic.i I I I ~  \?;lii.:ii r ' , l : i~ .  , I , . t .:. \ I:)011 t l i ! l  l i ~ , l  observe 
Sacramento suckers on I ? . :  \C'licnitii.ld , . , ; I I I L :  . ' I ,  . :  t., snlnrv;, spcci~licns were caught 
prior to 1945, indicari~ig t1:ni illt.5' \i:cl., ,: , . I ~ I : I F  I ~ I I : :  , 

' 
i 11- , .c'I.s. C:OI).IIII~). I t  is L U ~ ~ I ~ O W ~  if 

eulachon, Sacramento stlc,i,21. or C:li,~!oi I , I : + , ,  - I ,irll:.i?.i: ih.: , . I.:.II:(I ~o[I:iy: 

.. . 
Salrnonid populatioli clntn is l i~iiitetl I,i?r- ;:c(l., I . i < . I  S::I.\.:.':~S c . ~ ~ ~ ~ l . l i ~ i e d  with a~iecdotal 
evidence suggests th;~r cL,li,) s;llmn~i :!nl. , 

t I..-.L!: 1 I > I  (, , :> \\.:I-:: I:ii.;-1c : ~ n t i  csperienced a 
decline prior to the IC)(iOs. ~ l i c r  \\'crl.ic! ' , ':. , i l l  (t.1 ; '  ; : . : I I ; ~ I ; ~  I 'Zive.1.  hccnnie a popular 
place to fish for coho s:.rllii ~ 1 .  srct;liltnc. . ;  ,. ; . o I : ! .~lii.lon: !ri;.-e;l on the 200-300 
percent increase in fishin;! ;)sessur.c iFl':i . , ! i ~ ~ i . .  . . ; , .  I < >  pr.css~l~.e intlicated t'liat tlie coho 
salmon and steelhead I I . I ) I I ~  ~:)ol.)~il:itio~~~ :.. .:!. . ; I  i I . ,. I:;'i;) I ' I .~CJIICII~:~CS of fish c;lpt~~red in 
1952electrofishingin rllc 1\!(,1.t11 F,:rk~..,,\ J : :  :,~lrIi:. :,)II i t  .. lk;i~nsc)/ 1952). Uri1er(l953)wrote 
that there weremilliolis o1':,;0~11ig S I C L ' I I :  . ! : 2 1 , , .  I licl coi:.) s:,: . . .  t i l i l i  I!IC Ciu2l'nla l'ii\!er Watershed. 

~, Fish stocking began il-1 I9c.O. n ~ t t l  (>\.ti- i t ,  
- !,cars . . ;: i ~ , ! i i ' r y  ~:ol?o S ; I ~ I I ~ O I I  were stocked 

throughout the Gual;iln 'I(i~.er. \V:~I~I-$;~II :  , .  . . , :  I I . I . : !~l:lrlli~ig,  olio siil111011 hat1 not been 
consistently observetl, csccpt 111 [ l ~ c  ' N L L : ' ~  1 1   as^ . I .  <:ii~lg , : I : I I : I  1'1-0111 2001 indicated that 
coho salmon were not clcrt.c;retl :Inti p t j s  I , 7 I . , I I r::c ;\iliit~:~.sl~e.tl (Coho Salmon Status . >  

Review 2001). In Scplcn~hcr 01'3007: :. , i ; . .  . I ,  I I L ~ - > . L : I I  ( . . I  , 11 (,I: \ v ~ I . c '  I ~ ) S C I . ; . C ~  in the North Fork 
Subbasin during snorkel s~lrv~'ys 011 I l l . \  c ' .  . I:. . ,  :. ihi11.11 ? .  I : P \ ; , l i i ~  I : ' O I ~ ~ , ' ; I I ~ ~  ill two sites on the 
Little North Fork ant1 Dot)) Cl.eck c l t ~ r - i ~ ~ i *  : I ; : , I . I  ,;.;liinp, SLI I . .  : 

Although accurate collo s:ll~iion pi:)p~~ln!,orl c- : , . . ,  ,Its \\:t.i'fc : l :  .: ,:c.nd~~c~c.:i, ::;trt.:lui sur\/eys indicated 
that the coho salmon pop~~l:lt ion I X ~ ; I I I  I ; ,  .I+ . i s  :L ,.r.inr I , I I . L  . , I : . .  Sirennl silr-\le)rs from 1964 
recommended stocking colio s:rlmo~'~ to I.J,::.:I~~I.. , I  ;I \iii~l,lc .:I:- i~ll:~ij~'ti~ig I-tlrl in sirearns willlpre- 
existing populations. l'l~is sloci.king i ~ l t l ;  . , I [ .  . :! - ,  ; li fi.0111 i i  , ;:: ,:. I'i.sli:ll~lc pop~~l:lr ion of the 1940s 
toward the need to reeslnbli,sli a viable l; ,q- ; ,  : r r i t  , i r ~  the 10;. . i ' i :-i!ii 'r- estat~l'ishing rliat the colio salmon 
population declined d~ll.iilg ilie 1950s. I:! !.;is%. l;l\ie:.r;e I t ~ : ~ ! ~  . g :i.:l.!itions ;111tl past iniproperpractices 
had done considerable tlnrnagC to ~ l l c  Iir!:.ii;: ,,:: . : i : i~l i~:~~ I :. . , . 

' . 
The distribution of coho s;llmoli has cli:~ri>;i.. I s. i t  i l l  . ' I  .c p;tst 32 ye:lrs ill the watershed. 
Coho salmon were kno\\~ri l o  inliahi't /L(,I. ul :I r :: \/e sul~l . ,~>;.  :. . , I I I I C  I O -  I5 trib~i1;lrics. Ciin:ently, coho 
young-of-the-year are obse~:\/etl ill rlic Karl!. , : < ) I  I.. 5~1bh;lhin 4 r ~ : t , :  ' , 

Starting in the 1940s ant1 corll inuirig r oc!..j,. ~ I L ~ L . , : .  ;ncl I I . ~ > I I ~   ti:^ \ r , ,,:~:II ;lcri,\~cly ('isI~e(I on the Gualala 
River. In 1945, a sunirner,it.~\~e~iile stecll.c:;.! ir,  1 . closilri' ;,::I. : IL'I-cf.1 to ~xotect ,j~l\renile salmonids. 
This closure remained i n  ef'lkct u n t i l  1 O'\ . ' .  Y':~I..": (I.95.';) $ 1 :  .: ;::I! l l ~ c  C;\~:~lnla River was a prime 
steelhead trout and coho s:llnlon srr;c:Irn :I[ :  , : I ; .  . : I  be Lisi.c.i r 1 4  m . l $ \ a ~ t l i .  recre;~rion /'or hundreds of 
anglers. By 1956, the Ciual;rl;~ I'\i\iir c o r i i ~ , ~ . r ~ ~ ~ l  i .  st~sl;lirl n L' 1 .;~i.~llit'ad t~.oi~t ~)o~)ilIation despite the 
damage to the headwaters. I~isliin~ Ilrcs$:\li.: c;mri~,i~~~ed (( : I  i !~+;r:  I..,.: ~li~-o~.~gl~.llac early 1970s. I n  spite of 
the increasedpressure, the sleel1le:~l I I . ( \ ~ I I  I , , , r c . I :  ! . ; IS  less rli:1;1 , I ,  :!I: 1950s, probably clue to slnaller 
steelhead trout populations. During I lie I ' . ' . - ; I , s .  ('1) 1% cl'l'o~'r: . :I$ L I : ; C ~  on ,?; 1)rograrn to enhance sport 
fishing, and began planting srecllie;lil t r . o l r r  . I )  I!.J;:!. ,By 1930. ! 1.)>.??0 hat1 Lxen planted. 

Steelhead trout young-of-the-year jrnd ol,lc I. \vL.I.;. ol,se~.vetl i 1 1  .; 1 icr I of the t.ributaries electrofished in 
September 2001: During the 2001 fishirry :::IS\>I . local ;In: !.*I !,I long time Gualala CDFG Warden 
Ken Hofer reported that tlie steeihcaii Ii.i![~t : . : I I~  \ \ ; I S  the I:~i.gi's. ;Q,LII in o\/er seven years., 

I 
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Gualala River Watershed Assessment Executive S I I I I ~ I ~ ? ~ J I . L .  

The steelhead trout distribution does ~iot :rpl~c:r to hai~i: c:li;ingetl over the past 37 years. This conclusion 
is based on conlparisoll between stse;1111 S I I ~ \ * C ~ ~  fi.0111 I ')64 :\IN! 1970, antl the habitat inventory and 
electrofishing surveys of 2001. No t l : ~ t : ~  csi>i to confisiir rlie sri.cIlieatl trout distribution prior to the mid 
1950s-60s logging era. Slash and log ,j;r~i~s I:.:c;ittd ill 1131 11 I ri bu~nl-ies antl heatlwater areas were well 
documented in the 1964 and 1970 stsc.:i~ii :;Llr.i.eys. This loggin;! debris caiisetl barriers to fish passage 
and may have reduced steelhead t~.ou~ tlisii.il::i!ion li-on1 its potei~lial ])re-logging range. 

The Gualala River Watershed Coil nci I (C; I{ \&,"), ~ I I  C O I  I:~l~os::ti~ii with local I:uldowners, has obtained 
funding to conduct streani surveys, ro:ld :.1s.w..;snlcnt an?] r.i.stol.::~ ion, re\regetatioli, instream habitat 
iinprovement, public etluc:rtion, and ni~iii:~~~!ii; , .  Da1;1 oil \\:;ires tc.ml>erali~res: large woody debris, and 
othercharacteristics from the GR\\iC :I 1 1 ~ 1  L ) I ~ ; < s  cool~ei .lioi.S \\.el-(: helpli~l in  t llis assessment. 

After conducting public scoping ~lit.eii~:;s ; 1 1 i : 1  ir;o~~kslio;~,i. N(~,Wi\ P team conlpiled a preliminary list 
of general issues based upon pilblic iilpl~t : I I I : :  i11ili:ll ;11i:11ys~:: (11'1lle a\l;lilable data. Some issues were 
suggested by watersl~etl nnnlysis e?:pcrt?. :;I:<! 5011i2 b!, (-iu:~l:ii;r 1i.sitlc11ts ilntl constituents. The 
following general co~~ccl-11s ~ c ~ . c  csl)i.c.ssctl : I $  I I I ) ~ C I I : ~ ) ~  I':I~II)I.s ; iI ' t '~cli~~g t I I C  Gualala River 
Watershed and its fisllc~.ics, 1 ) 1 1 t  cfo I I O ~  ::~.t.c, s:li.il>. I., !?rc! l ! I ( .  i i~ l t l i~~gs  01' t llc assessment. Some 
have beell disprovc(1 I)!. 1 Ile a s s c s s ~ ~ ~ u ~ l !  f: i!.!il~g\. 

o Filling of the estu:v), sincc t l~t .  ;I!!:! , I ! ' :  c i.;r;t[!r.j !!I:: td ?!cili~lle~il from logging 

The extent to \\:liich tlic est!~:~~.! I ' i . n ~ ' i  !s iri S L : , < : : I ~ ~ \ ~ I I ,  -.:i'~~li)~iids, :11id \\:11:it factors may be 
limiting its fimcl ions 

Excessive extr:rction of \ \ l ; ~ ~ c r  (I l l !  in;' 1 %  .i\, Ilt!\v 1 ) ~  ric'ili. iniil!ilirlg tlir: 1.i.ct11t proposal to extract 
large volunles of'\\.iiitc~.ti~ii~~ 1 ' 1 . 1 * , ~ .  ;'.I : . . . , I I I : I I ~ ~ !  ::I: : I . ;  !o !;oi~ri~c.s~l C.';~lif'omia 

Abandoned ro:~cls. ~ie\\;  I S O ~ ( I  < , I , : : , * . - ~ I  ,!, ;l;ltI 1.i). ~ I l ~ I i ~ ~ I ~ ~ l i ~ ~ ~ l ~ ~  issi~ts sc1:11etI to landsliding and 
sediment input 

High water ten1pcrnt111.t.s :\11ti I ( . ; \  :ll.i(:. ~.::~ir:p!. (1 .!,:.il!,. :I..; \\:ell :IS (lie tlcnsity and diversity ofthe 
riparian zone 

Herbicides iisetl 011 i~~~li~sit . i :~l ti111{?:1 ii1.1 Is : 1 1 1 d  ;I!:;! ; c ~ ~ l t o ~ : ~ l  011trati011s 

Location and c.onrluct of'ti~i~ivi li:r!-- : - I  y ) i . : - : i t i ~ ~ ~  

Best ~l~a~lagemeiir />~.:\iiiccs i - i , : i : : i . .  ' ' . , t ~ s . c i ~ ~  1;. . ; t  , :iL~c i.~rli's : IS<  rcilucing forestry impacts 
to insignificance: 

Current logging p~.;rciii.es o ~ i  stccjl !~.~~.:,.I!ic slope .:;it1 ~ r ; . ~ i .  sti~c:~iiis: esllccinlly regarding 
contribi~tio~~s ol.se(li~~it~it 10 : I I I  ;!:I.::\!' . :1i113:1ir~.(l :>s t t~ i :  

o Sedi~~lent as a l i ~ ~ i i t i i i ~  I'XIOI. fix : : , I  , ,i~i,!s ,1112 : , I  1 7 t ) ~ l l  :i:ii~ig: :lgg1.:1(l:)iio1i> and small-sized 
spawning subsl 1-:!1': 

Reduced instrc:1111 I::r.;;c \\ .n~l,i  . i 1 t  ' l.,*,;c s>, I:; I ~ C ~ C I ~ I I ~ I I I ~ ~ ~ I ~ I  pote~itial from past 
stream cleara~lcc prqjccts :irid I I  t . ~ ~  . . , ' 5  , : I  
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.-. . , ;- 'I .  -!I I/l;nli~:'shetiAssessment Executive Summary 

, , 

0.  Impacts of invasive :111d eso~ic I)::II::. . ,  .i ~~~i l : I l i l~~ 'o l~  I :  : is. . . : c~ .~l i~d  co~ltlitio~is; Pallipas grass was 
mentioned as one ol' ~llc I ) ~ ~ o ~ ~ l l i i ~ ~ ~ ~ ~  1 ' :  : ) !  . . ? ;~ )~ '~ . i e s .  

I 
1 ,  < 

General Assessir.zint iM~le:. ; ~ 3 ;  
1 . 1  : 1 

The  NCWAP assessment is n scieiic.~ : I I : .  ' $ ' : . i t .  ,. . . ) ;~sr.d :is><: . . .  i. 11,' ; \ r : ~ ~ ~ r s l ~ e t l  collditions. The 
I I ; 
assembled data were nsetl ro tlocuriltint L.t:~r:r I . ;iiliiions ; I I I ~ ,  ir~l?!. rreniis :lnd ri.Iationships between 
processes and conditioris \\ll~er.e 11ossii1,e. E ~ I . . ;  : ,s / i i i~g scicrlt i I I C  i.c( t ; , i ~ ~ t ) l  01. proof' of cause and effect 
was more limited due to fi.;~gnienr:rr)~ ll;li$gi I I ~ ; I : % ,  tlni;:~,. l\\'liil: [:,is l i l  1 1  itetl 0111- co~np;lrisons with recent 

I 

' data, collected under ne\v nletliotls ant1 s ; : ,~ I . ; : I :  ,! . this r'el~or~ 1 I o .,itlcs :I suBstn'ntii~l body.of pertinent 
information and conclusions. ~ u r r e ~ * ~ t  c~nil,tii.i,.< ,\\;e~.c ;~sscss;~i 10 tllc estelif possible with the resources 
available, using current st:lntl:.~rtls nt',sil.rui:ii.i*r. ii:,e1.1~r::il1ii\11. : I . , ! i i ~ : i t ) l  colltrol. Tlie syntliesis of 
information resulted i n  tlie i ~ l i ~ ' r j ) r ~ t ; i ~ i c ! l l  ,,: , ; , ,C . I I  ~ ~ l i d i i ~ ~ . ) i l ~  .:* . : ~ c ! I ( I s  (It'rivctl 1:ro1i1 aerial photos, 
satellite images, and fieltl tiatii. ::An d~c.oltlpis:~: . . ' : ~ I ~ : I ~ C I ~ I C I I I  I?:, i . 5 : l l ~ ~  S~ippoi.t (ER'lIDS) knowledge base 
was developed to ideiitil)~ relnrionsilj;:$ ; I I . ~  1 0  I ! ! ,  i, the tlisrrii~:rii.lil ~.~I'co~itlitioris suitable for salmonids. 

' 1 ,  

A logical outcome of the s)~nrIlesis \x,:,;: 1:1;: i t i :  11: ~iic:~tian 01.' I:ii.i~i,~g rikclors ;~ntl subsequent 
management and instream ~.ccorllmeiiti;ltio~~s I;II :\.a~essIictl pi,. r i t ' i i i 0 1 1  ;111d i~nprovenlent. 

Each ofNCWAP3s partici~,atii~~ clclj;ll.lI~i~I~~s , i~'.l  ~'lo~)ctI (I;ll:i ( . , ~ ~ ! ~ \ . ( i o i ~  :a~i~Il;~nal)~sis methods used in 
the assessments. They also tlc\~l011cc! ; I  r i ~ i ; ! l : ~ ~ : l ~  :,f tools i;:,~. i i  ;tt;c.tiiscipl i i i i i ~ ~ , ~ r ~ ~ ! ~ ~ i ~ l ~ e ~ i ~  . , 

of the collected 
information. These inclutle models, liiopi;. :u i t i  n!;ltr-ices for in~:!;~::iiil~ inl'orma~ion on basin, subbasin, 

' and stream reach scales to esplol.e l ~ n k n ~ r s  ;~ni~.uig \\~atz~-slicil ;\l.,.,ccsscs, coiiditions and use. These 
tools provided a framework for icIe111iI'yill; \\;;\ii.~vhctl ~:e.r'~igi;! ;ire:ls :lntl lhctoys lir~liti~lg salmonid 
productivity, as well as understanding rlie I I O I ~ ; ~ ~  i ; i l  Ibr c~linul::~ i vc impacts from natural and man caused 
impacts. This infonnatiori l)ro\!itled rhc b:i~i:. i'or tie\;cloi,ing I <::!oi.:i~ioll, 1;1iinngcliient and co~lservation 

I recommendations. ! 

The Gualala NCWAP Team considi-red concci'lrs ;11itl ~lilci;ti<~:~s i.:lisetl in. scoping sessions with 
watershed residents, landowners, irltercst ecl st :I k c  holder :;ronj)s: :~gcric ies, ,ulcl other scientists. They 
then compiled existing information ant1 (1:-ir:~. aiitl iclent ifietl d:11:1 ~ i l ~ ~ s  to l'oc~is ddditional data collection. 
This report describes data collect.iorl ant1 i~ii;iIy';ii; rnitliocls u.;cll by each of lNCWAP's participating 
departments, and for identifying liltlit ing lkcr or.'; Ibr salmoni tls. 

, / I  

The CDFG identified the neetl for i!abitni i l l \  r'i\~c,~r.ies 1'01. Ills < i ~ i n l i l  I:I Fiver, W~tershed. CDFG 
biologists used the standard cliannel, s0-c:1111; :~l,ti bioIogic;,l silliipli~lg lneillbds contained within the 
CDFG's California Salmonitl Stscam I-lilbit:i~ I<cslo~.hlioii ~\/I:IIII.I:I~ (I'loss, et al. 41998) to survey over 100 
miles of streams in the watesshecl ip 200 1 .  I?i.ior ro the NC\4i2"\' eI'l'ort only ,15,miles of habitat , 

inventory survey existed. Electrofishing sLls\/c)a occurrccl in coi~.i~~nction with the habitat inventories. 
This data lead to the development of the linlili~lg lactor annlysis: rcl'iigia identification, and EMDS 
Model stream Reach Model. CDFF, CDI: :~ntl C:C;S co-tle\lclopttl n map ofpotential restoration sites. 

While descriptive narratives about ithe Inntl 11s~ I~istory'ol'tl~c \\~:qtc~shed existed, little of that was both 
site specific and quantitative in nature. CDI" ni;rl,ping incl~ltIci:l: I) historical road netwo'rks (.I945 - 

1 1  
1968) to compare with maps of current r-o;~ (Is, 2 )  riphri;ln canopy cover c ! ~ & ~ e s  over tinie, and 3) 
timberstand and rangeland change:cIetcctio~is i ~ s  ;L filnction ol'iire;l. 
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Gualala River Watershed~ss~ssrnent Executive Slirr,i:rar.v 

Evaluating the geology, relative slope sl:ll)i l I I :J alld flu\'i:l l geo~llo~'pllic characteristics within the Gualala 
River Watershed was a critical elenle~ 1 1  i l l  I 1 1 ~ ~  :~ssess~iici-~t ol' ctll.l.ent \\;i~tersl~ed conditions, the relative 
impact of past land-use practices (tur~i of  I lie 20"' centul.!,: 1ni~l-20"'-centur~, and recent past of 1991- 
2001), and developlllellt of recomn~e~id:~ I ioo.< for. liu-t her. \\,or.l; r 0 irilprove aqiratic habitat conditions. 
The Depart~ilent of Conservatiotd Ca I i Ibrni:~ GeoI ogic;) l S I I I . \ . C ~  (CGS) updated existing landslide maps, 
provided new landslide nlaps where I licy t l i i l  not current l 11 exist. and provided stream channel 
geomorphic maps for the watershed. l'l1:lt el'lbrt \\'as gc:ii.ztl to\\:;~rtl providing essential baseline 
geologic data to aid in the developme~~i oI'\\:;ltersliecl rcsit)r:~lioll pl'ojects, watershed management 
strategies, and watershed plans. CC;S ~ ) ~ t ~ i l ~ ~ i ~ t l  rl luap 01'  po~c.r~ti:tl rcstoratio~i sites with the data and 
recommendations from CDF a n d  Dl7(-;. 

The Regional Water Board assessmelit iiicl~~(li . t l  comp:rr i~~~i  01' ~:cce~~tly collected and past available 
water quality inforn~ation comprisetl ,Io~iiiiiar~ly of :I ? \ . ; l t ~ t .  ic~~ipcrature tl:.lta set, some limited water 
chemistry data, and some limited sedir~rcni tl:~ta. 'I'liosc ( I . I I : I  \\:.rc compilretl to the Water Quality 
Control Plan water cli~ality ol?jec,ti\;i.s. ;III(! tli!.cslioltls 1'1r~)1ii 1 1 1 ~  l itt.r;lt (!re, St~.ei~~li substrate core sample 
results were compared to targets fro111 I I I C  (;~~:iI:ilil Ri\ ;cr  '.'J;II~'I sii~'(I 'l'eclinic;rl Support Document for the 
Board's Total Maxim\~ni Daily Lontl I ) I . O ; ! ' : I I ~ ~  ('l'i\4DL,?. 

Data and metrics from pel-lii:l~lent sll.e:!lji r i~ t~l~i~or i~lg  ~.c:.~~.!l?s ~ .~~f lec led  oiler llie last five years by 
Gualala Reclwoods, Inc ant1 tlie CR\\'C' \\.cbr..: ;,\':I I~lat~.tl .l'liis ~~ 'c . lut lc t l  1~s11lrs fiom continuous 
temperature measurements, ~li:.~l\\;eg >:I!-: c.1.;. i.!tl,l>le C O I I : : ~ ~ .  :II;oI>); co\'er mz:~surements, large woody 
debris inventories, niacl-oill\~t'r~el)l.;i~i: : : : I . ~ I , ~ I * I  ;, ~'il,nl'i:li, i '::~:,.!tio~i, st~.e;~lil cross sections, snorkel 
surveys and photo recortls. 

The California Depart~iie~it 01' \\;:itc~. 1; .:r.;il! i';:i C O I I ( I I I ( - , . ~  I :1 :i! i I l .~ l i~gi~ ;~ssess~iie~it of the Gualala River 
Watershed, which incltltletl clim;itt :111(/ ;.: ' L  i.>il:~tioli; .ilr:a~:l tlo\\:: i~~id,stream flow diversion 
information. In addition, tlirec stl.e:!~n I:.J!\. y ~;:cs \\lere 11:st:11lc~l ill [lie lnaior br:i~ncIies ofthe river 
network. 

The results of the assesslilenrs co~~iltlci:~' ! .>  1'1,: \ .trivtl: ii'l?,., :'il:nt ~?t.rsonncl on the GualalaTeam 
. . 

were brought together in ;11i ilit~.g~.;llr'cl .\, 1 . ,  : . IS  ~ I O C C ~ : .  ,i.:: 1.10~cbs :1tte11il)ts to tlescribe the spatial 
and temporal relatiot~sliil)s bct\\;ec~~ illc ; ..:In:\I~ctl ilntl > I ! C : l i i i  i t ~ ~ ~ d i t i o ~ i s  ~ r i t l  [lie dynamic watershed 
processes tli;~t have heen ;it \\)c:)l.k 10 I'tv; : : I  > I I I .  rl'o :1 :4  -.I i i i  t l l i ?  j~l~oii'ss, the 1e:1111 used GIs based 
watershed data cover.;lges :,rlitl nli l:c~o!,.~ . , , I  ;~ I : I I I ; I ~ ~ I I ~ : I ~ :  i ;: . , \ I I > I I  S I I I I ~ O I - ~  (,l34DS) model to help 
evaluate watershed coiitl~r ions i ~ n t l  1)1't.'c ',... : .. 

NCWAP's CIualaln l'cnm sub-rlivii!:,i :! . I I I !  I :tcO ir!lo li\re .;t~l)bnsins for assessment 
purposes: North Fork? Ro~li1)il~. I ; . : ( . '  :: , ' \  'i~:~!:'icltl 1 : . I; i ; l i t .  C ; ~ l ; ~ l n l : ~  h.laiilste~~dSouthFork 
(Figure ES-2). Eacli ~ L I ~ I ) ; I ; I I ~  1i;ls :.;0111( .. i . I i i l ~ i ~ l t l i :  : ) I : :  . i : ! . ~ t  :IS? ge~ic.~:~lly conllllon tothe several 
CalWater 2.23 Planni~i;; \\i;~tcr.sl~eti- 11' . '  ,.o!:t:linecl .. ' . *.r>.:i bol>b:~sin. 'l'liesc PWS are 
approxilllately 3,000-1 0:000 ;~c .~ .c . s  : 1 r ~ ~ 1  . . I , .  . t i  :I> p1:1,:1 :, . r .  . \ . ; I ~ L I : I I I O J ~  units I'or projects such as 
Timber Haniesting PI:i11s si~bii~itrctl i t )  , . 1 ! w e  C { \ I I I I , I I  11 . ~ l l a ~ i l i  altri0ulcs pertain to its geology, 
vegetation, lancl use, str2;1111:.. 1'' ' . : I  i:.i. i~l\\ins ;:i,.I ,.t;.!l~iii~llitir's, ;~cct'ss corridors, etc. The 
reader will encounter 1112 ttl.111 " l ~ l ~ ~ c '  IillL' .':i.:;,~:is." \ \ . l ~ i ~ . l :  rc'!r.:- I:.) tlli)~e strea~iis identified on standard 
U.S. Geologic S~~r\ley (USCiSj I Q ~ ~ ~ ! ~ ~ ~ : I I  , I , . I ~ : .  : IS  ,st\' I ! ~ ! I I :  ii11c::. 
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' ' . ::;I;, b ;  I : I .  t:1. W;~i@:~.s/?cdAssessment Executive Summary 

The Gualala River ~ a t e r i h e d  with I\ICWAP subbasirls and Calwater 2.2a Planning watersheds. 
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Gualala River Watershed Assessment Executive S o ~ i i ~ ~ ~ a r y  

Subbasins and their planning wate~slictl\ ar t. 11serl as the  h.i51\ oftlle forniat of the assessment report. 
They also are used as the basis for tl~sl~l.ty ol'tlie 13coloy1c.il h/l:ln:lgement Decision Support system GIs 
images, geologic and landslide maps, I.intlsIrtle potent1 1 1  m.lp\ poltntial restoration sites maps, and 
tabular data. 

Assessment Products 

The assessilient is intended to be i~sefirl to lnrltlo\\/ners, rcsiderlts, \\~atershed groups, agencies, and 
individuals to help guide restoration, I:lrltl (is?: ilntl ~iian;lgcrnc~lt decisions, and to direct further studies. 
The report includes descriptio~is of hist orici!i :tntl currelll. \.tbgetnl ion co\!er 2nd change, land use, geology 
and geomorphology, water qunlity: \\/:\I:,!. ttii:l ~ IN : I I  irrt:; <.I I'C':I~II llo\\:, \\later use, and instream habitat 
conditions. The compilation of exist ill: tl:it;r: collectioll at' I IC \ \ ;  tlrrtn, a id  synthesis of those data 
provided the following products: 

New California Geolo~icul Sur\rey (CCiS) maps 01' I:rntlslitles, relative landslide potential, and 
instreasn sediment features at a 1 :21,000 sc:lle for r llcr cnr i re Gualala River Watershed. Mapping 
was conducted from 1384 nnt l  1 9!19/200 ;ler.iaI pllotc) scts. 

New Califor~iia Del):ir.tmer~t 01'  17i:.:1 : I I I ( !  C;:illie (C'I)I;Ci\ Il:tl>it:rt in\lentory surveys and fish 
presence data for Inrgz ~)ortiorl?; oi- tilt, ~ir:!jor t ribr~::~rr~cs 111 ~ h c .  \\;arer.sliecl (1 01.1 miles). 

New CDFG electrofislling pi.rstill~...;.:!l~~l tltrcctt.tl .iI:lrLls ol'coho snlnlon alld steelheadtrout. 

o Historical fisheries data for some .1r2:15 i n  llle Ci t r :~ la l :~  River Waterslied. 

New CDFG table of ILi~nirirl; I:'~ri.!or~s :?!'l'zcli~lg S:ll~~lor!iil I - J c . : r l ~ l i  :inti 1)roduction Based Upon 
Habitat Inventory Sur\.eys C'ontl~r~,rcti i l l  1999 : in i l  i JUI: :wtl Ei\<lDS Stream Reach Scores in the 
Gualala h v e r  L\~atcrsl1ctl: C ' ; i l i l ' t ~ :  : ~ i : i .  

New CDFG table 0 1 '  !'orerlti:ll S;I '  ~ ( > l ? i t i  !<cl'~~:ia :;.!.:.tl i ' ~ W I I  I labitn~ l~i\lentory Surveys, EMDS 
Streaim Reach, prol'cssiorrnl j~rti;r*.;~~i. : I I I : I  I < ) c : I /  t i l  I I I  llic C~LI;II;~I;L River Watershed, 
California. 

New California ~ e ~ ~ n r ~ l m e n t  ' o f  I'(\i c:;tr.lr :111(l Fi1.c / ' r i ? iCc ' i i c~r i  (C:DF) rilal~ping of historical and 
current land use patrc1.11~ :icr-~ss thi: ( ;~1:11;11;1 17i \lei. \\';r~~r~sllctl. 

New CDF d e s c r i ~ ~ ~ i c ) ~ ~  o! ' I~i .s i~~r~i(~:~l  l : t ; i , l  i l l  111~ .  ( : i ~ ; r l : i l : ~  l < i \ a L , r  \ \ ; :~~tr~Iietl .  

Data excerpted frollt ~llc Nor111 C'I  ! > I  F<t;;iori:~l Mi;~:?r'  ()~r;ility C;ontroI noarc1 (NCRWQCB) 
TMDL study a~icl (I:!ICI- \\;atc.i. r j ~ ! . . '  I!. -t:rtlic.s 0 1 '  i l  . L , : I  r i n l ; ~  lii\:cr. 

Varioits data pro\;idecI by cc~ )per; . \  -. ;:irltlc\;;r~:~i.: ,111,: tl?c <;rl:~l:~la Iiivcr Watershed Council in the 
Gualala h v e r  Watc.rshetl. 

A hyclrologic repost I'or 1Ite C; t~ ; i l : l : : i  I<i\;(:i. \ \ '~IICI-X L * < :  /~l.;l):~r.cil by l l~e  Dzpartment of Water 
Resources. 

0 New CGS, CDI-, :lrrtl C.'IU17Ci !n.r;i .:I' 1'31 : l r ~ i ; i l  t ics! .  , I  .ltiori Sites ;mcl I-l:ll)itat Limiting Factors for 
the Gl~alala h \ ; c r  \V:~:r'rsl~ci! ( 1 ' 1 , '  c .; I .  

New CDFC table o~ ' . i 1~ io r~ i i :~  . * . : , > , : I I ! ~ ~ I ~  I., , I  : \  : , ~ : ; I : ; I ~ ; I  l<i\fcr tcilx~ti~ries. 
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I '  . . .  . I .  . :;- . , :'.2t1':'~hkd Assessment Executive Summary 

Ecological Managc.illci11 D C C ~ S ~ ~ I I  .- , I i I :i 11-1 Iielj) nnalyze data. 

, . Databases of infoi-ii::~ric:? rist.tl : l i t  . , . . . 

Web based access to rlic P~.ngi:~rn .s ;:, , ,  t,,,.<: l i i~ l~ : / /~ i~ \v :~ :+ ,*~  /I',, ~,;;;i,g,w. 

A CD under develo~~inent I I ~ ~ o L I ; I :  I .: . I I .S I . , , I~C  l'or l.'i:.;.<i.' :: .ii~::s (1 FIX) \\lhicll uses the 
Klamath Resource ii1lorrn:ltion !;, i I : ' 1  :.is) :J : :[I: . I  i . I, ::''I.,: sclccled assess~ilent 
information. 

General Assessment Quosiisns, C o n c i . ! s ; ~ ; i s ,  and 
. , 

.Recommendations 

The NCWAP Gualala Teilnl ~itilizctl llic SI:, ':; ",L'.AP :~SSCSSIIIZI:I c , i ~ i '  - : i  111s presented in tlie program 
' 

a description at the beginning of'this stlllilitnt) 1 1 1  . :';ili~izc coi~~.lti : i t \ l i . s  : I . , ;  i~e~o~iiiiic~idatioi~s. Discussion 
. . 

of this Team's findings niirl  i-ccoillil~r.il[l . : i . l  t t  1 1 i  1 : . i::.":ci I& to subbasins, streams, 
I stream reaches, and in sonlc c;1scs p~?t.;.ri!i;, I : r ' , i  ::' silt.< ;ire i r ~ c  I / ( I .  , I  ; ; I  C ~ I C I I  ~ ~ ~ l ? b a s i n  'Section of this 

report. The Appendices lo this ~.t.~>oir C I  .,, ...... I I  n1i~i.c ,5131~1 I -. .,+ , .:IICIII 111~1Iiods, findings, 
conclusions, and reconimcniln~ions tbr S I I . ~ : I I : I  : I ; I O  ~i\~n~i.;-i.l~e~i i~l,::i.,.l~.. ,t~cnls. 

, Summary information is prcscntcc.l belo\\,. I;::: I ;~ I .  the Gt.:iln!:; : . i ; ~ ~ i '  : , ';llci.~l>ctl :as a wliole, then by 
individual subbasin. A sunli71nry table of 'c~>1,di1io11~ 2nd ~ . ~ ~ O i i i i ~ l ~ i ~ d . . .  I ;icti'olls 'is provided as 
Table ES-1 at the end of this Executi\:e SU~~I : I : I I . - ; , .  

Watershed-Wide Findings, Conclusions, i l r~d Recor-nn~endniions 

What are  the history a~it l  t.r.cntis (if rile siztbs. tlis~.i.il.,iilic~~\. :ir:,l i . ~ ~ l . ; r . i \ r t  lic;rll.li a ~ ~ d  diversity of 
salmonid populations i l l  t l ie Cunlpl:~ i2i \.el. \ \ ' ; k t  cl.?lrctl'.? 

Salrnonid population data are limited /'or i l t ~ ~  (1;~t:tI~lil I?i\~ei. \\'atL~i.~l:I.,I. l.,imited fish surveys 
' combined with anecdotal e\~iclencr: sLi:vgest th:li coho s:;~Imoil :Init >I, .  :~I ic;~(I~roi~t  populations on the 

Gualala River were large ant1 expei.icncctl i i  tlccline prior to ~ l i c '  190 . )~ .  rl'lii~ty years of extensive 
planting of coho salmon occurred in ;In :lttcinl:)l 1.0 recstnl)lish :I \ i;iljle pol>b~lnt.ion. In 2001, the 
Coho Salmon Status Report dicl not l'iiid coirt.) s:lln~on in i l - i ~ i s  Iiistoi , < ; \ I  sit.c,?nis, and possibly 
extirpated fiom the watershed. 11~1 S ~ ~ I . C I I ~ I ~ : ~ I .  ?)i)2, ;.I jL'\\; colic) .';:I,~I'::YI) yc)~i~lg-of-t-tlle-year were 
observed in tributaries of the Little Nor111 1:ui.l; :ii.itl Noi.111 t;oi.l;. !n~:~~I'icicilt. data exist to assess the 
current steelhea'd trout popular ion, altllotty:l~ i i  is likely l l l i ~ i  i I : I /SO (Iz:i.~':i~c.rl i l l  the 1960s. The 
steelhead trout distribution does not i~opc.;ti. I,! Il:~\lc clinngild L>\;CI 1 1 1 :  ;)as[ ? 7  years. 

What are the current salmonid Irabil;~~ cc~irtl~lioi~s i i r  I l ~ c  (.;ti;rl;~l;r tlii cr. \\'alcrslied? How do these 
conditions compare to desired condil iolls'? 

@rosion/Sediirneni]Instrean~ sedinlenr coi~difiorls in rega1.4s ro s:~l~i;orlid habitat in sonle stream 
reaches in the watershed are consideretl u~isui~:il?le for snlmonitls. I '..TI: esrl~nple,.in the inventoried 
section of ~ o c k ~ i l e  Creek pool delltli \\Ins ~lnsii ii:lblc niitl cml~ctltleti!icss \\i;ls soniewliat unsuitable, 
and extensive timber harvest between I 9i2 iiri(i 1 960 (42 I)el.ceiil 0 1 '  i l ~ e  subbasin) created many 
streamside roadsandlandings tl~atcont~~ib~it;.tl szdiment to ihc Sii.e:!ilis. hllost of the Gualala~iver  
Watershed has improved from 1984' lo 193!)/2000, bnscd on :1cr.i:11 17, loto interpretation of 
accumulations of sediment that were i~itei.pi.etetl as iliilicat i \'e 01'  cIi:11111el tlisturbance. 
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Gualala River Watershed Assessment Executive: S~itrii~i;o)/ 

(Instreani Hahitritj Pool ]labitat: esc:lpl: :11:tl a1nbusl.1 slleItel./'co\ler, 2nd water depth are unsuitable 
for salmonids in sollie mainste~il : ~ n t l  iril>i~::~ry s~renll~ rc':~clics ill llle Gualala River Watershed. 
Large woody debris fiuiction in  l l~e  clin~ini:l is low tl.~~.i)i~sli~t~t (lie \\intershed. Increasing the 
instrearn habitat coniplexity is tlie 1011 recolnn~enclatio~~ category for all of the subbasins. The 
Gualala MainstendSouth Fork Sl~bbnsil~ I I : I S  ro;~tls :IS :I co-~.ccomlnendation; 

(Riparian/Water Tenrpj Water rcm11cs:1li11.i.s arc si~itnble in the smaller tributaries for which we had 
data. In contrast, mainstem ten~l)er;~l ill.c.s \\.ere i l l  the ~~lls~lil:~ble range in most of the subbasins. 
Canopy density also is limited i l l  solni: :~I .C:IS of the \\~:ltcr.slied. Ripariaf later  Temperature is a 
top recommendatioll category i l l  [ l ie \\;II~.:II field Stlhbilsin; 

(GraveVSubstr~rteJ Avail:~blz (I;II:I I' : .o ! I I  s;li~iplc(I SI I . ( : :L I I I~  st~;;gt'sIs tllat suitable spawning gravel for 
salmonids is li~iiited in some stl-c:lnl.<. : ~ ~ l t l  ; I ~ L I I I ~ : ~ I ~ ~  111 ctl~c'ls; 

(Other] Salmonid habit:lt co~~(Iitions i ~ s c  ti!< I7c"st ill 1/12 Xor111 t-ork Subb:lsin. Macroinvertebrate 
surveys indicate generally gootl collilili~n>. 

What a re  the relatio11sl1ip5 ot'gc.~)logic. \cgetnli\.e, :111tl 1111\!:1I pl'occsses to natural events and land 
use history'? 

The Coast Ranges in gencl.;iI a l ~ t l  illc ( i ~ ! : \ l ; i I i \  lii\rel. \~\f:~~i'~.slic~.l ill ~)al.tic~lar are areas of naturally 
high background levels ot 'I;~~~cl~iiilc ; ~ < . i i \  iry t l~lz  to i . i i 1 1 1 . 1 t : .  .;t~.el) slopcs, \\;cak rock, high rainfall, . 
seismic shaking, ancl ilplili. N:II!.II.:~! , i :~r i~ i i~ :~l :~ .cs  ~ L I L , ~ I  ;I.. l : i f < i :  sto~'liis, eurtliquakes, and firesare 
triggers for episodes of\\;~tlcsp~-:i~cl !:!~~tlsliiliiig. S ~ I . ~ : ~ I I I  .:cc1ii~lc'~~i:~tio~l trends fluctuate with the 
episodic recurrence of 11:1rill.:rl ii~.;iu~!.;?~~c.c-. 

The large portions of the I-ives flo\\l ;rlol~;; ille S:~II  Alltlrc;~s I - n ~ ~ l t  Zone. Da~nage from the 1906 San 
Francisco earthquake ~ ~ 1 s  ~.itpoirttl i t ,  i~lcl~lcle li~~ltl.sli(l~.~ li.c'ni l~e:~\fily timbel.ed slopes that entered 
the river from both sides of the :;:III.C!(. 

Certain land use activities 11:1:it. :~cc:;;.:::lc.i! cl.osion i l l r l >  l i l ~  l.i\.el.. tIet\\feell 1950 and 1970, many 
timbered areas of the \ \ ; I I c I . ~ ~ I c ~ :  \\ ,el( , . ;e :~: , . t~t .  -~'I.:Ic.: ,., L.:: ol,c~-:~ictl 011 sleep, erosion prone 
slopes. Erosio~i and la~l~lslitlin;; ti111 i l : ~ .  I llc \.,.iliti'l.s c:' I !  i .is , i';~ss :~l,pcarecl excessive compared to 
that of siniilar winters :IS sti.11 i : :  c;il 'I,:: 111: . I . ) < .  ,\\:ill. ~ I - . ~ : I  ! csosion of logging roads and landings 
was noted in aerial plio~os r:~ht . : ;  ill i I ; .  5 ,  i.-,'U'l; repo!.is I ' I . ~ I I I  :II;II period described logging related 
erosion. More recent repol-ts sli,.)\\; ril;!i .;O~!I.; ol'rlle ro;l(ls i r :  ille \\.nterslietl are still eroding 
periodically. 

The intensity and the estclll csf' I : I ~ ~ ! L . s  !~:II.\~;:sI i1l.e lo\\.cr ill S C C C I ~ I .  clecades as compared to the 1950- 
1970 period. The tlegree i!f'rcl:~ic'~f C: i i 0 1 )  ; I / S P  I~iis i!?;i~.ns~>tl. I7~l~.lIier 2n:llysis is needed to 
determine to what exIci1I I . ' ~ . ~ I I I  ! : I I I , !  I :  ; ~.s';~~c.l,es,':i ):I I <  c , ~ l , c r  stt:11.c1111g I.cco\fery or is 

. . 
detrimental to salmoll l ~ ; ~ l ~ i i : ~ t  i , : I  . .  . c .  n ,  I > , : I , I \ \ . I ! I  1 ' e m :  : . :~- !>c~.  s1;11itIs t11iil 1.il)arian areas 
indicates some degree 01 '  i - i . i : c j \ : ' i . i ;  I : '  !I I .I: tire \ j : t l : r .  .: i :It'l\\.cell 198-1 iltltl 199912000, 

' ,  , sediment loads as e\ritl~,i~t ri.o:ll > I . I  : I  I I ! !/lst:~i~li:llly: intlicating some level of 
recovery. Specifically ~ h ; i  ;~rcl,\ . , : tc: : .:i i ! :CC 193-I: i ~ ~ . ! l  i;il:.io~l li-0111 t~pslope areas has not 
resulted ill a net increns;. oi'sco: lli:!,::: . (  I I  \ \  i l l l i ! ~  ilic i l l ,  : * I  :; 01'1I1t. tI:ibt~t;~r.ies to a degree 
discernable in 199912000 ; i i . l . i : l !  ;,!~i>' 

Future dist~xbances call \ : : I I . I ; I I , I !  : ~ i i !  I , .  iln~~etlt' < I S ~ : I I : ,  C I I . I I ! I ? C I  ~,cco\.ery. 'fllis natural variability 
' 

c e r t a i n t y  I 1 - 1  I i i 1 ' I  I I I :  I t i :  I I ~ .  However modified 
practices and erosion C ; ) I I I S (  : I . . . I  : : .o?: !..:L $ - . I I I I ,  : i  I ; titis rL.liorr) i l l  tllvse areas identified 

. . andmapped as geolog~~,;!,l! ; , ! I  ' : I : - , ~ '  . ' : ) , I  r ' . ! I . ~ S .  111.. : I . '  vi~i~~I~I;~n~lt~,~e~~tlatederosionrnay 
impact stream seclirni.n!;~i~~~~: ,: ' I., . .:! 
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c;!I?~,, , ' ; I  /\livl-, I?). 11~r.rs11od Assessment Executive Summary 

How has land use affect-etl t hcsc r~n'tt~i..,, I ,.. :.;cis'! 1 1  I 

The GualalaRiver Watci.sIie;l h;ls bc:; .I ;.) 1l1i.c~ t1.,15 ( , : i ; t : : . > .  r. 1 ,:I use: 1) old growth . 5 , . redwood harvesting in lhc l:\\;:r \\::;! . I  i ,I , . . , 1c.s ,:c:\i.:Lr.r~ . I '  4 I . ; ' 1  : ' , 2 )  tractor llarvesting of 
remaining old growth arc;ls l~c~ \ \ ; ea i i  I . i i I 3 i . ~ ~ r . i i . ~ ~ ~ ;  ; I ; , I , - ,  ~csting of second growth 
in the lower watershed co:lstiil rei.lql~'..:: l - . ~  L .: 191) 1 nii i i  2 O i  , . 'l ' irt\.c :it:li: ilies were separated in 
time and space and 11a\~e l~ecn i~I'l'~cit 1 : l S  : ,.!;,i>le recovery I'  i~-clioii:, 

1 
, . 

Major rainstorm events I ~ : I \ J ~  in~ci,:tcr':. I .:. . I ,  : : . r r i i . ; i I  p.eoltrgic i,s::tl>ili.i:~; :rntl other natural 
conditions and processes to esrni~lisl: : * I .  & :  , : . :idilio~\:. An:: I si:io:i6; s;ii :li~l\ids have developed 
adaptive strategies to cope \ \ l i t11  ~liis I ~ ; ) I , : I  i I  :.il)ili~y IO :I s\::.\s::~ii~i I ,  : . [ , I .  I-Io\\lever, land use 
activities have .accelerateil r1~t111';l l c1.t :. . . I .  . :;., ,:iilg ~ l t g i ~ ~ ~ c s .  !\ : > I > I . ~  ) . \ i t ;  :I)/ 95 111iIes of 
instream/streamside roatls sirnpliticif 1 . 1  * . ! ! ) I  I : l~i ini lc l  co .~~? ,  ::~i i ! .  : ~ i c ?  : ::.licrilre throughout the 
watershed between 1952 ;tncI IOOS. ' : ' , t i  . ,:. , ,s~,!i.illi~~ls : I I I ~  ~ . ; , : i ; l i l i r l l :~  ,:~.i~~\,i.:i;sioi~s removed riparian 
canopy cover, changing sIt~e;~rnb;~i;lk ~..ii.>t \ . I ,  1: :'i.(.)n1 ;ll,ou~ I'ivc 1)c.i-cci I! iii l 942 to a range of 40 to 70 
percent bank exposure in the C;LI:I I;I:;I J:, t ,. \, ':II XSIIC(I !I)/ 13(1S. .'\[(!sf l i~~gi '  \\700dy debris was 
removed during mid-20th-ceilt~11.y stre:liil.-:ii: i.!~id co~lsl~uct i~ . I :  : ~ i i d  :;I i.ciii.11 clenrarice projects 
during the 1970s and 1980s. 

Heavy rainfall andhigli ri\iei. Ilo\\rs clr:r  i : ~  ~ l I , - . L O ~ I ~ - ~ ~ ~ i ~ ~ ~ ~ . ) ~  . i l l . l . i l  t . \ . , : i~t: ;  .ictivatetl many road 
debris slides and washed O L I I  .l':ii.ge .SCI:'I. ,! ' s.~..e:~r~~sitle r-O:II!.  .. iio;r,i !iii:;::'ts \yere more 
pronounced in steep terrain :iiitl n!oi~?! .;rr.: . I .  ;:;ici Iiistor~iiall!~ :icti\.v l:lr;.l> l'itles. Sedifilent 
generated by the mid-2Otli-ci.1ltu1y 11 ; I &  1 .- .: i l i  .t ttrl.~:.iiict~.;~\\~oiil(i Ile ;.oy~:~:il rliro~~gh the river 
network over a period ofclecatlcs,ro c t : ~ : ~ .  :.;. I . . o \ v ~ I .  gr;tcIi~iii s:r-c:lr~; rci~cl~cs have longer 

, residency time of this ninterial. T-li$l?l.. .. i. I~lctliiess ant1 a -:):I llo\\: pool SII-~~ctiire cat; be long- 
term impacts in lower gradient rcilclic-. . 

. . The early logging activities Icfi. a ley:~~!. ,-: i i 17 .ctS, sonic ol 'u;:~icl~ 1 ~ ~ t i - i i ; : i  to the present. The mid- 
20th-century tractor era causctl the l l ~ i  11: : ;ii!I7:iCI.S. -l'Iic I I S ~  ,.,i'~:r:in.I-rr. :s:ic.lors was characterized 
by large-scale sideslope excii\~:llio~is ; ~ i ~ , l  : ;. . . i  : i ; i i l  I I C I \ V O I . ~ S .  Si~.;.;~iii>r\Ic I ~ ~ : I c I  building puslled 
sidecast over the streambank: t'reqLre~lr!l, I .  1 1 , .  s i l : r  Il~e stl.t':im cl;:ln~icl. ~ ' I L . : I > ~ . ~  \ \~ii~ter storms during 
the mid-20th-century period ca i~s~ t l  cli-11::: : :.i:!!r;\tl:iti oil. c\iitlt.:ic~ctl Iry  r;;11'!1.wrary chalmel 
adjustments suchas flo\\l tlcf.lcc~i,orl :~r.,iii!r. ,, .~iril)lc r-oiltl tlel I-i.; sliclh>s iri logyecl areas. 

. . 
The mid-20th-century harvests basic:~I!y ,!:i;;~i.cl cianopy co~ir,lrt ions t~.)d:i)~. Current riparian canopy 
generally consists of mid sized 40-yei~r-01, i s:cnntl S I ' ~ \ \ I I I  coil i t'c~.o~rr,'lli id conifer llardwood 
stands in the middle to ~lpper reaclies. 1 1 1  1!1e id :  s;l\,ann;l I h ; l r  o\!eslics 1'11i- 'melange of the 
Franciscan Complex, riparian \[egetnrioi.i I , : \ . ;  1101 re-es~i~blislic~l since lo;:g.iti~, probably due to 
continued grazing, slope instilbility, :lrlcl 11 ~:Ii::i. ;~ i r  ~eiiipei-:lt~i~ i.s ilia~i in rlii. coastal areas. Overall, 
watershed-wide riparian sliatle canopy 11;1..; ii!ipi.ovetl sincz llic i 360s. hut still falls sllort of the 1942 
levels of canopy,density anti cover;lgc, i.;. .< lc  \~footly tlcbsis I.ins riot !~;covtr~ecl from mid-20th- 
century removals. However, ~.il)ilria~l Z O I ~ : . ~  . , I  ~i ti I \ ~ ~ S I C I . I I  1mr-I io11 l i :~  vc i ~ t t  gcly recovered from the 
first round of logging. There are man), I ; I I  :,c tr-:cs il((incent to tllc sli .xilis: in most cases providing 
recruitable large wood for the smaller ~~.i.h:lt:~i.ic.s. 

Channel braiding andlor aggradation p:l!tc~ :is sl?;ltially associ:ltetl \\ : i l l1 thd historical instrealn road 
network may persist in solne of the m~irltllc i ;,;ic.hes. The cul.i.elir i.oiltl ~ i~? l \ \~o rk  shows less overall 
coincidence of debris slides and , s t r e~n~  c..->,.;;irlg failures compni.i.cl I,:, Iiislorical , , t i~i~es.  However, 
most of the contemporary road ~ailures : I I . ( .  ; r i  close p~.osimily to st rcil1.11s : I I . I C I  steep slopes. Timber 
Harvest Plan records generally iilclicalz i l l : i t  rc)nr l  failures Iriggered I-!); srorln events represent a 
portion of contemporary manngemenl t~~~l; . : /~. i  s~ilimcnl, prilscs i l l  the \$l.;l~ei.:;lied. The degree to 

, 
which recent sediment inputs may dcl:~!~. ( ' ( 1  .~t!ssibly re\lcl-se c1l:iilnel rcco\.ery is not known. 
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Gualala River Watershed Assessment Exec i~ ! i ~ / ! -  S L I ~ I ~ I L I ~ ~  

Interpretation of aerial pliotos points out I ]!:it stream (:ha nilel cliaracteristics associated with 
disturbance fiom sediment h:r \.i. inip~.o\ietl Lio111 198.4 to 1 ')99/2000. This period includes recent 
timber harvesting in the nortl~ci-n por~ ion of the \vatc.i.slrctl 1ll:il included new road building. Harvest 
of coastal redwood and Dougl:~..; lit acri\tely occurs  toil:^)^: !,ut with substantially improved 
practices. While sonle artas 01'  [lie \\iatershetl c.spcti.~~lci.tl more iniprovement than otliers during 
this period, an overall tretld to\\.:~rtls impt.o\lement in 11ic rs;r~isport reaches was observed. Response 
reaches were varied. \+'it11 coll[ill~tecl ~.~.tlttctions in t l l c b  :rnlounts of in-channel sediment 
accumulations, fish 1iabit;lt ll:i l ~ ~ e s  sllo~~ltl :ilso improve. 

Based upon these contlitioils, r 1.1.11tls, ;111tl ~.clntiol~sllil)s. ir1.c' ~IICI-c  elcmcnts that could be 
considered to be linliling I ' ; I c ~ I I I . \  1'oi. s ; r i l l ~ c ~ r ~  nncl  s r cc~ l l~~~ ; t~ l  tl'otlt ~)rorlt~ction'? 

Based on the information :~\l:rii:tI,le 1'01. 11lc G~tirI:rln i!,ivi.r. \'i':~tc~-slietl, snl~iioliid populations are 
currently being linlitetl by: 

- General watershetl-\\;it!., I:acl\ of' i1istre:lni Il : - i I .~i t : i~  conrl)lexity; 

- I~lstreanl sedi~iienr conilttioi\~ il l  some :rl.cns; 

- High sumtner nliller I ~ . I ~ I ~ ) ~ ~ : ~ I I I I . ~ s  in the ~iinirlsr~ms; 

- Reduced watersli~~il-\\.i~ Ic co1.10 5nl111011 :~titl s~c~.lli::~tl tl'out populntions over those observed 
in the 1960s. 

What habitat improvetllcilt ; I C ~  i \  i l  ics r , , o ~ ~ l t l  1.11ost: lilicl!r Ic;ltl lo 111orc tlcsirable conditions in a 
timely and cost effective 111a ~ I I ~ I . ' . '  

A restoration action plnli r l r ; r r  r:t!;:cts I!:C gcnel-:~I :~rc:t~ iile~~tif'icil below, and the specific locations 
identified in the subbasill secr ii\!~s i l l ; i i  !bl lo\\: \\;o~~lii lie111 crc212 a syste~llatic viable approach. 
Watershed groups that \\:ark \ \ , I I ! I  rlic l:t~it!o\\ln<ss: st~cli :IS ills Gualala River Watershed Council, 
may be well suited for tllis. 

Flow and Wfiter. Qut11i1.1 Irr~l?i~,~.c:~r r t / r  I .,t cti~*ities 

- Reductions in stcit!ilc;tr Iclivi.~.)i : I I I ~  iIc~~osiii,.!t. :IS \vi'll as impt-oved riparian canopy 
density and tli\:i'~.?!i!~ :I ,<  ; ~ t . ~ , i , ~ c ( I  i t1  ~.~co~iilil:.::i:t~ie~l?; helo\\(, should improve water 

. . 
q~lality ~ ~ l i t l i t i o ~ l j  !'\.)I. : ~ . ~ I I ~ ~ ~ ~ I :  ,s. 

- Colltillue efforts s~lcll :I:- ~.i~;t(.l : I S S C : $ S I ~ ~ ~ ' I ~ ~ ~ ,  hIoi .111 1':*t701ilig, iln~~ro\~ements, and 
deconiiiiissionirl~ : I i s ~ ~ : t ~ ~ I ~ ~ ~ t r ~  'rc \\.:iic.~-~Iietl ic, I.: !it$.r: sttli~nent delivery to the Gualala 
River a id  its tt.ibi~t:n.i:*r. 

- Evaluate ant1 atli!~ cs.s 5:  111rlci.: si)til.ccS s~lcll :I,; i ) : l l t I \  r:i.i)sioti, road erosion, gullies, road- 
streall crossili;; t : ! i i 1 1 1 ~ . < .  ::kjtI [:iri!s> :ill(! ,cso$,i 1 1  I l * : i i t ~ ~ i ~  :~ssocii~tetl \\lit11 timber harvest 
throl lg~~ el'forrs stlii! : I -  1 .  1 : 1 t l  :1~2c;,::111c111s, S ! \ ) I  . , .  1 I i~i!!.illg, ~ I ! ~ ~ I . o \ J C ~ I I ~ I ~ ~ ,  and road 
de~0111llli~~i0ni I!;]. :tc. .<,,I . \ L .  ' isioric:ll I!, :ri t i  : c .-.c'~liiiic~it sites are identified on Plate 3, 
Potelltial Resto:..~~i , I I  S;.:s : , I !  ' i i : ~ h i i : t l  I.illl~ti~?g i:;~ctol.s 10~ tlic GualalaRiver Watershed. 

- Mailltail1 ei~il.!tii.*: ; . , i b ~ ~ t l ,  cip:lt ~ : I I I  (!: 'I~>.I!>. : i t :  I tli\ltrsiry. Where ciurent canopy is 
illadequate ancl $ 1  .: (.I rlitio~l:, :11.c :tpl~ol~si;!:i.. i~;::i:~le trez pl:lnling and other vegetation 
management to I1 l..!.... :: . c l i > ;  . l yllli'l~t 01'  [ji. .. . ::101,; e~te~is ive  ant1 diverse riparian 
CallOpy. The n:l!o . : i  !:,, :.: i\ i, ,Icbt.i. I . L . ~ !  I. : , I .  I? :  1.1 ,ct'.ss s I I ~ L I I ~ I  be enhanced by 
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, ,  Goal:lln Rivt?~' l~l~a!~rs!~edAssessment Executive Summary 

developing large ril~ariall ~ ~ i l i f ' i ' ~ . : :  , v i i l i  tree p~.oreclio~!. ~~lnnling, thinning froill below, and 
0thervegetationrn:-~n:~gt.~,ic.i:: ,-:.:.lii.lii.:s. Al-tilici;~l ~rc~:ci~c.r~;~iii.~:r nn'tl vegetation 
management effosts slio~~lcl 1.1; ~ : . , : ~ , : i : t f  in tlic c:ll;terl! ~ . V : ~ C I I C S  01'1Ilr: \v?terslied, since 
riparian canopy has imp~.o\~ctl \Itirilig t lle Inst 40 \:e:11.1 i 11 llle lo\\ier n~id nliddle watershed 
reaches; 

t 

- Land managers shoulcl \\,ol.k lo  t ti ti i1rni.c Inl,gc o~.g:l~iic debris :~ntl,sllelter structures to 
streams in order to iml>ro\lc sctlin~t.lli ~llcterir~g, channcl st~.t~clure: channel function, habitat 
complexity, and habitat tlibersit), I.oI. s:~lmonicls. I)ool tleprll ant1 shelter consistently were 
limiting; I 

- Ensure that stream rencl~~s ; \ . i t  i ;  11. : I ,  r ; t ~ n l i t y  h:~l?i t :~i  : l l - ~  psot~:ciz,l from degradation. The 
best stream conditions ;is C \ ~ : I ! ~ I : ) ~  L,.! I>! iilc sii.c:lnl rei!cli I :A4 IIS ; ~ ~ n c l  itlentified as potential 
refugia were founcl in I he No~.ih I-;or.k :,\nil I,ittle Nor111 iTol.k; 

- Reduce livestock anti feral pit; elli*.mj; i i l [O tllc ripal.i;111 zo111' I ( !  encourage , ,., stabiliqtion of 
strkam banks and sc\~eget;.~iion c. I '  I ; I :  1.ipnrian zone. 

Supplemental Fislt Rcscrrc otr ,/ ~ c t r , . i r r ~  :lc/ivi,ics 

- Evaluate fish rescue actidties arid co~lt~~ltre rf tleerl~etl npl3rollrinte. 

Education, Researclz nti d ~Vlorr itor.ilry: . I ~. / i l * i f i cs  

- Encourage continuatio~l ant1 cs~i i~~~: : :or~ of llle ~ I I - C I I E I I I I ~ C I  ~ ~ i ( ~ ~ ~ i t o ~ . i i l g  L I S ~ I I ~  the protocols 
developed by GRIVC. 

- Expand the aerial photo i! i te~.l~r.u~;~:i~~~; of chal~nel c1i;lrnclcsistics lo include pre-1984 
conditions. This will proside ;I bciic~ I (lea 01' the lsqject or)/ of imj~toving conditions. 
Ground-truth the aerial photo i~iie~.p~.ei;rlion of channel 'chasi?cterisfics to conlpare to a'ctual 
habitat conditions and fine-tune the nn:~lytical tecliniclues for trelid comparisons. 

- ~ x p a n d  continuous teml,bratllri ~lli ' i~il~ri~ig (\\later : ~ I ~ C I  ail.) inid ~bCations in t11e eastern 
portion of the watcrslletl lo I.1cIp c:;j~l;~iil \\I;11.nlcr \\ . :~tcr Ie~nj:)i:~.air~r.~s in those areas. 
Conduct canopy density nnt l  tli\.cisii), r;i~nll>ling to enh:111cc ~lie'\\,:~tcs temperat~ue data and 
facilitate modeling. 

Subbasin Findings, ~'onclusions, and ~ecom'mendations 

NORTH FORK SUBBASIN 
The most northerly of the five subbasins, thi: North Fork Su\~l,asin 1ias the steepest topography and 

, 4 .  

broadest tributary valleys. A I ~ I ~ O L I ~ I I  tlie f'oi.~l~:ltion of this segion cl.e:~ictl steep slopes, the area is 
relatively more stable and coherent comp:.~red to tlie rest of tlic \\~:~tesslietl. About 56 percent of the 
Subbasin has a high to very high p,otentiill f{v Iai~c.lslidi~lg. Mqjoi t~.iLxliaries include tlie Little North 
Fork and Robinson, Dry, Stewart and Bi l l ings ci'ee'ts. 'The Ian tl is pri~llari l y used for timber production, 
grazing, small vineyards and rural 140 acre a n  tl I;lrger subdivisions. The S~~libasin supports populations 
of steelhead trout, with coho sa1m-n on1 y occh si onally obse,r \led. 

I Key Findings: I 

Historically the Subbasin s~~pportccl populations of coho salmon and steelhead trout. Steelhead 
trout and coho salmon were obser\~ecl in the Little Nol-111 Fork n~ic l  North Fork in 1964. During the 
1990s, 45,280 coho salmon were planlctl on the 1,ittlc North FOI k. The North Fork Subbasin 
supports populations of steelhead troul nrid sl~ows some presence of coho salnion. Though 
information is limited, coho salmon ailtl steelhenc! trout slutlies indicate that nunlbers are 
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Gualala River Watershed Assessment Executive Si~mmary 

depressed conlpared to pre- 1 960s populations. l'otcnt ial reli~gia have been identified in the North 
Fork aid Little North Fork. 

Habitat elements in the Norch Fork Subbasin clo\\i~lstr e:lni of Stewart Creek are suitable and 
salmonids are present. 

Tributary water temperat urcs were mostly in the s11 i~;~l ) le  s:lnges, with many deemed as "fully 
suitable." Water tell1perutL11.es over the period of'rec.ortl (1 094-2001) were in the unsuitable 
ranges in the mainsteni of the NOI-th Fork upstre:lni ol'tlii: co~lfluence with the Little North Fork. 
It appears that water temper:ltures in the ~nainste~n : I I ~  \varti~er upstream, due in part to higher air 
temperatures and low c:lnopjl clc~lsity in tlic grassl:iritl.'o:lk \\~oodland areas. As the mainstem 
flows toward the ocean, \\;aczr te~npcraturcs clecre:.ise in response to cooler air temperatures, better 
canopy density, a ~ d  tributary i n f  o\\;s. 

The North Fork Subbnsin has the h ighest road cle~lsi I), in t lie watershed. Mid-20th-century roads 
and landings built in or near the main channel of the i\'o~.tli Fork may still be contributing excess 
sediment. Strean1sitle i.o:lcl.s aritl I:>ntlings \xiere tlensei), concentrated along Stewart, Dry, 
Robinson, aid Doty C:~.ecks Accordi~ig to TI-IP ~.ec.or. Is : ' ~ ~ i t l  CDF aerial photo analysis, historical 
sediment sources still exist in this S~lbbasin. For es;1111l)le, in  McGann Gulch, a large instream 
landing con~plex built in  tlit. I:ltt. 1960s more seci.tlt i!, liiilctl in the 1990s. However, recent 
upgrade measures conil~let~il :~licr the . I  986 ;i:i(l 1090 sto~.riis have reduced overall failures. 

Harvesting prior to 196s rcnlovctl ~.ipnsian canopy t!irou~liout the ~iiiddle and upper mainstem 
North Fork (upstream I'i.om rhe c,otill~~e~lce \\litll 1)1.y C'1.et.l;) and higher tributaries in the Subbasin. 
Shade canopy has impsovet1 b;isetl 199!)/2000 acr.i:ll photos, but has not recovered to 1936 
levels. Canopy clensit~; \\;;.r?: frill!; to niotler;ltely su~~:!l~lt.  o ~ i  six out of the eight streams that were 
habitat inventoried. 'I'iie cs,.:t.piio~is \\:ere Dry  ant1 i Z t  :)il~si:n, \vhicIi were both somewhat 
unsuitable. 

Pool depth ancl sheltcr- :It-c 1i.c illosl lit~iiii~ig Illct~.:.:+ i r:trii-: i ; ~ n i l  2) I'or the Subbasin as a whole. 
Large woody debris i.5 i l l : l~t)r-rni i t  111 pool I'i~i.~il:lt i (  ' : I  : ~ i l l I  ? ; I I c I I c ~ .  Luge wood was removed from 
the streams during the I 950s: I9OOs 2nd  1970s ill  a.s:.tlci;ltio~i \\lit11 timber harvest activities and 
stream clearance proj ccts to r r i l l ~ r c > \ ~ t :  ti.sli 11iigr:lt ii.111 :ICCCSS. Large \\load surveys conducted in 
1998-2000 in Robinsor1 C:i.cck: Dl-? Csetl;: tllc 1L.ittlc Nor.tll IYoi.k, nntl the lower section ofthe 
North Fork mainstem :is p:\!.r ol' clic \\;;ilc.~-sllctl C : c ~ q ~ c ~ r ' ; ~ i  i \.c i\/lo~iito~~i~ig Program demonstrated 
that large wood is tlel'i;ieni ill 1110si : ~ r c ; !  oftlie Sul:l1.1xiri. 

Thalweg surveys intlii.;~lc l l ~ c  cli:~!!~i?ls li:i\le bcc~l sl:~l)lc o\,cr the I;~st several years. 

Instream channel cliar.:~ctci~ist iis i ~i.lic:lr i\lz of tlir! L I I . I ~ ; I I I C ~  (setlimcnt depositions, eroding banks, 
etc.) decreased by Ibl-t!, pcl-cenl hi.:\\iecri 1116 1 !):;.I i i r i11 IOvO/7000 aerial photos, with 29 of 127 
miles of blue line sri.~,:ilii irill)ai.tc(i i l l  1 !)99/2001?. 

Key Recommendations. 

Land managers in tlii.5 Sr~i,I-~:~siii s l~~)t~lt l  bi: L ' I ~ C O L I I . : I ~ : ~ ~ !  10 ;l,lil ~iiore large organic debris and 
shelter s tn~c t~~res  in oi 1 1 ~ 1 .  11, il1ctr:r s-,.tli~:iznt i l 1 j ) i l i . ~ .  I I ~ I ~ ~ I . , ~ \ L .  cIi:t~i~~cI structure, channel function, 
habitat complexity, ;ii!l l  I I : I ~ ? : I ; I I  ( 1 1 1  :'i-sil>: Sor ~:!l l i i  ':. I :. .111i* II:IILII.:I~ large woody debris 
recruit~nent process si.t~~riil I)c: c ~ ~ l ' : i ! i ~ ~ i !  I I ) ~  clc\.~lol- , s  I . I I . ; , , :  ~ . ip ; r r in~i  conifers with tree protection, 
planting, tllinning f't-oqil i~~~ lo : i ; ,  :i t  .! otl:i.l. \,egc~:i;i.>l~ : . [ I .  :mt.lit techniques. Instream 
enhancen~ent is the roj7 1 1  ~;.,i~t:.rry ~ ~ ~ ~ ~ o i i ~ ~ ~ ~ ~ i i ( l : ~ ~ i ~ . ~ ~ ! .  
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Gi~ab la  River 1Z~a~ershedAssessment Executive Summary 

Continue efforts such cs road ?rosii)~i j>~.c?ofi~lg: ~ I ~ ~ ~ ) I - o \ ~ ~ I ~ ~ c I I I S ,  ;t11(I clccoinmissioning tluoughout 
the Subbasin to reduce sedimcn~ (1elii.i.1.y lo the North I'ork and its ~rlibutaries. Road sediment 
inventory and control is seconil of 1112 1011 tli~.ee 1ributar)i rccoriin~cntl:~tio~is. Activities to reduce 
road-related sediment inputs are scrggcs~cd Ibr the Litllc Nortll I:'o~.k 2nd tributaries (Doty Creek, 
Log Cabin Creek, Tributary iil): Robillson Creek, Stc\\:art Creek: h,lcCiann Gulch, and tlie 
mainstem North Fork. 

At stream bank erosion sites, C I ~ C O I I I . : ~ ~ ~ : ,  ~o011erative eKorIs 10 rc:'lucte se,dinient yield to streams. 
Bank stabilization is tlie thil.cl priosi~y t ~ . I '  l r i 1 ~ 1 t n r ) l  recotnntcntlatic~ns. Uank stabilization is a 
restoration priority 2 for IvlcGilnn C;tilcli, ;incl ~Yriority 3 Ibr Log C::~bi~t Creek. 

Evaluate the fish rescue activiiies n ~ l t l  :is11 ilolding ikcilitics on Dbiy CI-eek to determine if it is 
causing a migration barrier a~icl/nr I~ i i l ?~ t : t t  degrad;itio~l clue to \vales diversion. 

Maintain and enhance existing rip:~riil~l co\/er. Millere c,u~.~.ent c;lnogy ,tlensity and diversity are 
inadequate and site conditions are appr.01~1-late, initiate free I~lanti~~g,:tl~iiinit~g, and other vegetation 
management to hasten the d e v e ~ o ~ m e ~ ~ t .  of a denser, niore extensive~and diverse riparian canopy. 
Dry Creek, Robinson Creek, Ibe centr:~l :iiitl Iliglier seacltes of tllc ntniitsfem, and the lower 
reaches of Bear and Ste\varr C:.recks i ~ r c  high priority i?i.eils Ibr ri 11:11.ian irnirovenients. 

Encourage the use of cable 01 Iii'I~co~t :I y ,~rd~ng on st cep ,111~1 u~i~t . i  ble slopes to reduce soil 
compaction, surface disturbance, S L I I  1:ic.e floiv ~ n t  erference, and t lie ~cs~~l tan t  sediment yield. 

Evaluate the possibility olspi c'~tl~ng li~nber Ilnr\~cst~ng o p e ~ a t ~ o ~ i ~  o\/cr t ~ ~ i i e  and space to avoid 
concentrated road use by lieaily eclu~pr ncnt and resultant ~nobiliznt ion of road surface fines into 
watercourses. 

Consider careful planning of Iand uses rllar could exacerbate macc wasting, since the relative 
potential of landsliding is high lo \ /c~y Ii~gll In 56 percent of the Sc~hl~nsln. 

Encourage continuation and cspilnsioir ol't,lie i'n-channel nionitoring using the protocols 
developed by GRWC. 

Encourage more habitat inventory stlrveys nncl biological surveys of tributaries, as only 81 percent 
of the Subbasin has been co~l'iplet ed. 

The Rockpile Subbasin is bounded'to tlic nor111 by tlie Nortll Fork Subhasin hnd to the south by the 
Buckeye Subbasin. It encompasses 3 5  sq[~:~~.i: miles of private Iand primarily used for timber production 
and grazing. This Subbasin is not ~s steep ils the Nortli Fork Sribbasili, but \\lit11 the same zigzag pattern 
to the main channel. About 60 percent o-fthc Subbasin is. in [he high and very high landslide potential 
categories. There are 88 miles of '%lue line" streams, atid two major tributaries: Red Rock Creek and 
Horsethief Canyon. 

0 

Key Findings: . , 

No historical fish data were available J'oung-of-the-year, one year, and older steelliead trout 
were observed during habitat inventory stis\leys in 2001 .. Gradient is suitable for coho salmon in 
the mainstem of lower Rockpile LIP th~.~t~gI i  the Middle Rockpile PWS, altliougli tributaries to 
lower Rockpile mainly are tpo steep for the species. High water temperatures and restricted pool 
depth are likely limiting steelhead trout prod~iction. 

Conditions for salmonids generally were ~rrlsuitable in tile n~ainstern of Rockpile Creek. The 
lower 8.5 miles of the 21.8 iiiiles of the mainstem Rockpile Creek were habitat inventoried. Pool 
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depth, pool shelter, and canopy density were the three most linliting factors. Embeddedness of 
spawning gravel was rated some\\iliat suitable. 

A small tributary near the mouth had silitable water temperatures as measured in 1997-1998. 
Water temperatures were in the unsuitable ranges for summertime rearing of salmonids for the 
period of record (1994-2001) in the lower 11 miles of the mainstem and in Horsethief Canyon. 

The Rockpile Subbasin has yet to recover from logging practices from the 1950s and 1960s. 
Those practices resulted in a legacy of poorly sited ro:ltls and landings and sediment influxes to 
the system still observed totlay. A high density of sontl debris slides was obseived in 1963 and 
1981 aerial photos. b1:111y sources Inay still be contr~iOi~tilig excess sediment, especially where 
channel braiding andlor aggnlclntio~l arc persistent as noted in the mainstem, Red Rock Creek, and 
Horsethief Canyon. 

,The canopy conditions seen totlay \\lere essentially tlet'illetl by mid-20th-century logging, and have 
not recovered to pre-1942 conclitio~is. C~~rrent ril):li.i:lll C:LIIOPY consists of mid-size 40 year old 
second growth conifero~~s ant1 misetl co~iifer/l~:~rtl\\~oo(l stands in the middle to upper reaches. 

Large wood, important in ~ncterirlg setliment as \ \ ) < I  l :IS crc'ating pools and pool complexity, was 
deficient in the stream, b;~sell on tl;lr:r f'som the L\i:~te~.sl!i.tl (looperative Monitoring program and 
biologist's observatio~ls tI~l~.i~lg thc: Il:.~l>itat in\/enlory irlr\ii.y in 2001. 

Overall levels of cha1u7nel disturbance as i ntelpretetl fson~ aerial photos were less in the Subbasin 
in 199912000 than in 19S4. Instrc'uln setliment tlepositiolis indicative of disturbance occur along 
20 of 88 miles of blue line strennls, rel)rese~iiing :I 3S pcscznt rstluction from 1984 observations. 
Most of the reduction O C C L I I . ~ . ~ ~  i l l  tlle rributa~.ies, \\; l~ilc [lie lo\vt.r reaches showed less 
improvement. 

Recammendations: 

Land managers in this S i r l~ l~ .~s i~ l  slro~~iil be elico~~r:~~!.ctl to :ltld more large organic debris and 
shelter structures in osdc's ro inlj)ro\,c sctliment meter-ilig: channel structure, channel function, 
habitat complexity, ant1 Ilabitat tli\.essity for salnio~litls. Pool sllelter is the most limiting factor in 
Rockpile Creek, the sr I . ~ . ; I I ~ I  S L I I . \ J ~ ' ) , L ' ~ I  i n  the Subbssi n. The nnttlral large woody debris recruitment 
process should be erill:~ 11cctl by tl.c.\,cl opi ~ i g  I:~rge rip:!~.inn coni 1i'l.s \ \ r i l l 1  tree protection, planting, 
thinning fro111 below, ;irltl oilli-ll. \,cgi't:~tion ni:in:lgell!~ilt tcci111ic.lues. Illstream structure 
enhancement is the firs1 ol'rlli: top 1111-ee reconul~el~tl:~iions. 

Maintain and e~dlance c'xistillg ~.il):i~.i:l~i Co\ter. \\;IIc.I.c ~ i l s s t ' ~ l t  cnnopy is inadequate and site 
conditions are approl)si:~~c? ilGIiatc tl.ce ~~l:lnlillg ant1 O I ~ I C I .  \/i.get:ltioli management to hasten the 
d e v e o n e n  of d e  I I I s I e i I I I .  li i ~xlrian canopy development is the 
second priority recomlnellrl:~rio~r. -1'lle lii:rins~enl, Reti I(ock Cseek and Horsethief Canyon are the 
primary areas needin[; :lIti.lliloll. 

At stream bank erosic!~l S I ~ C S ,  ~'I~CC:UI.:I!;~: ~:ooj3i\l.:lti vv  t~!'I.o~.ts :!I seduce sediment yield to streams. 
, . Grazing is an issue 111 I!:? ~ I I - ~ C I .  S~ I ,~ I I : :S I I~ ,  l3:111li ~ I : I ~ . , ; I ~ L : I I ~ ~ . J I I  is !IIC 111ird of the top three 

recoml~lendations. 

Continue efforts S L I C ~ ~  :is I-O:IJ C I . O S ~ O I ~  proofi~lg, i~lllx,)'. I 'IIICIIIS, : I I ~ C I  tlecon~missioning throughout 
the Subbasin to recluci: .;e!Iii:lr~rt c!cli\,i.~.y ro cents:11 R.~ckpilc ('I-cek and Rockpile Creek 
tributaries. Focus el'1irt.r~ 011 nr .~~; i .<  :itl,i:!cc'nt lo t11c I I  IS: : ~ I ) ~ I ! I J ~ I ~ ~ I I ~  and vegetating historical 
streailside roads \\!sri. I'casil~lc. C:!i:~~lnel cli;-~r:~ciel-isii:~ in:pro\p:,tl [lie least in the Middle and 
Upper Rockpile Creel: IJ\'.iSs. 
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a Encourage the use of cable or /iclicopter yartli~lg on steep a11d 1111stnbld slopes to reduce soil 
compaction, surface disturbance, ant1 ~.csultant se~l;ment yield. 

Consider careful planning of I r / ~ i f I  uses that coultl exacerl?nte Inass wasting, since the relative 
potential of landsliding is high lo vc~y liigli in GO percent of the Subbasin. 

a Encourage more stream inveli/ol.lcs aiirl b~ological srlrveys of tribrltaries, as only 39 percent of the 
Subbasin has been completer1 

, I 

Encourage continuation ant1 C A ~ I , ~ I I ~ I O I ~  ot thc 1n-chi11~11el 1110111toi 1ng i ~ s ~ n g  the protocols 
developed by GRWC. 

I 

1 

The Buckeye Subbasin is bounded 111 111c no1.1.11 I,)/ the Rockpile S~iL)birsin :il~i'rl'to the south by the 
Wheatfield Subbasin. It encompasses 40.3 square miles o[ private land ~ ~ s e f l  primarily for timber 
production, grazing, and small vineyards. J t  contains more lnoderate terrain compare'd to the North Fork 
and Rockpile. About 53 percent of'ihi S~~bl,;rsin falls into tile higli nntl \ l c r~ , l~ ig l~  categories for 
landslide potential. There are 90 .mi,lcs of "blue line" streams, ant1 three niajor tributaries: Flat Ridge, 
Grasshopper, and Osser creeks. , : I  

Key Findings: 
No current salmonid or other f~sh pop~rlilt~o~l data exlst, rind llistori~ni data are very Iimlted. 
Though data are limited, histor~cal 1 y t lie Subbasin probably sul)portetl populations of coho salmon 
and steelhead trout. I I 1  

a Conditions for salmonids gei~ernll\/ \ \  t .1 c ~111sr1itable in  the n~ainstcm of Buckeye Creek. The 
lower 9.6 miles of the mainstem \\el e llnb~tat In\lentor 1 4 ,  ant1 pool deptll, shelter, and canopy 

I density were the three most 11ni1 t 11ig I.iciors Embeddetlncss of spawni~ig gravel was rated 
somewhat suitable. I 

water temperatures for tlie p71.iotl ot: secortl (1 994-200 1) i n  the lower 13.5 miles ofthe mainstem 
and in Flat Ridge, Franchini, C I . ~ ~ S S ~ ~ O ~ > ~ I ~ S ,  and Soda Springs creeks were in the unsuitable ranges 
for summertime rearing of sdlmonitls. A snial'l tributary near the moutl~ had siutable tenlperatures 
as measured in 1998. 

a Most of the middle reaches df thc Uuckeye Subbasin were clear-cut between 1952 and 1968 and 
included roads in or along the mqor 11 ~butaries, streams ant1 the mainstem Buckeye. Timber 
harvesting activities today are I I ~ I I C I I  reducecl in  co~nparison. Debris flows and debris slides 
involved roads, and numerods Ikilurcs occurred along in$lream ant1 near-stream roads and 
landings as observed from 11jstorical acr~al photos. These probably ;esulted in increased , 
sedimentation in the streams. The Liitle Creek, Grasshogper, and Flat Ridge Creek PWSs have a 
high density of streamside roacls and Innd~ngs, a potential for large sediment inputs during storm 
events. l 

a Post World War I1 constructlion of roads, landings, and skid trails in riparian zones by crawler 
tractors eliminated overstory sliade canopy cover on long sections of Buckeye Creek and 
tributaries. There was near entire canopy eli~)iination in the Subbasin, with operations 
concentrated in the late 1950s to 1964. Soine shade canopy in the highest trib~~tary reaches was 
observed in 1999-2000 aerial photos. Several decades will be needed for sliade canopy to recover 
to the 1942 conditions of mostly old gr.o\vth coniferous cover. ' ' 
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Gualala River Watershed Assessment Executive Summary 

* Review of 1961 and 1963 aerial photos showed ripari:ln areas entirely cleared of vegetation and 
remnant downed logs. Construction of roads, landings, and skid trails in or adjacent to streams 
between 1952 and 1968 buried, removed, or dispersed large woody debris in the Subbasin. Field 
observations confirn~ low alllounts of large woody debris. Although riparian areas are regrowing 
under current land managenlent practices, dense buffers of conifers large enough to serve as large 
wood recruitment have not reestablished, except on the alluvial flats in the lower Subbasin. 

Overall levels of cha~ulel disturbance as interpretetl li-om aerial photos were less in the Subbasin 
in 199912000 than in 1984. Instream sedinlent depositions indicative of disturbance occur along 
18 of 90 miles of blue line streams, representing a 57 percent reduction from 1984 observations. 
Most of the reduction occurred in the tributaries, \\;li11c the response (lower) reaches showed less 
change. 

Key Recommendations: 

Land managers in this Subbasin shoultl be encouragetl to ntld more large organic debris and 
shelter structures in order to improve sedinle~lt meter~~lg, channel structure, channel function, 
habitat complexity, and habitat diversity for salmonitls. Pool shelter is the most limiting factor in 
the Buckeye Creek, the streall surveyed in the Subbnsin. Instreall structure enhancement is the 
first of the top tluee recon1menclntions. 

Enhance large woody debris tluough short ant1 long-term ePforts tlxough I)  ongoing large wood 
placement efforts, and 2) enhancement of the natural large woody debris recruitment process by 
developing large riparian conifers with tree protection, planting, thinning from below, and other 
vegetation management techniques. 

Landowners should de\ielop erosion control plans for tlecommissio~ling old roads, maintaining 
existing roads, and consrri~cting roatls. Deco~ii~ilission ant1 revegetate streamside roads 
where feasible, focusing on those associated ~ v i t l i  u~is~~i~abl t :  I'ish habitat conditions such as Little, 
Franchini, Grasshoppes, n ~ i t l  Osser cxeeks. 

Maintain and enhance existing riparia11 cover. Enst~rc tli:it r~tlcclirate streamside protection zones 
are used on Buckeye Creek to retluce solar radiation n ~ i t l  rilocle1.ate air temperatures, particularly 
on mainstem and upper tributaries. Retain, plant, a~id protect Irees to achieve denser riparian 
canopy where current canopy is in;ltlequate, particulnrl y 011 the mainstem and Francini, 
Grasshopper and Soda creeks. 

Evaluate the possibili~y ol'spreatling timber hi~s\~esti~ig ol)cl'::~tions over time and space to avoid 
concentrated road use by, I~ea\ty equipment ant1 resul~nnt ~iiobilizntion of road surface fines into 
watercourses. 

Consider caref~d planning oflancl i~ses tliat coultl es:~cerb:l~c: m:.lss wasting, since the relative 
potential of Ialdsliding is Iiigh to very high in 53 percent ol'tlii: Subbasin. 

Conduct both ihstream :inti liillslope ~nonitoring to cletermine \\~Iiether current timber harvest 
practices are allowing fbr rccovery ancl protection ol'tlle s:~lrnonid habitat in the Subbasin. Use 
GRWC protocols for inslsc:~m monitoring. Impro\1t: b;~scli~i:: il l  for~nation on habitat conditions by 
conducting inventory sur\.z!,s iri U~~ckcye creek 1 1 1 : i . j 0 ~ , 1 l ~ i b l l 1 ~ l ~ i ~ ~ .  

Expand continuous tc~lipcratul-e monitoring efl'ort s into the ilpl)er Subbasin and tributaries. 
Consider loolung at canopy coml)osi t ion ant1 monitoririg a i r  ten~peratures to examine canopy, 
'temperature, and ot11i.1. ~nic.~.ocli~iinte el'll.cts on \v:ltt.l. Icrilpcr:lt\lres. 

Encourage illore 11abit:rt in\.cntor)/ stlr\reys and biologicnl s~rrveys of tributaries as only 37 percent 
of the Buckeye Subb;l.<irr li;ls bee11 con~pletccl. 
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I 

The Wheatfield Fork Subbasin has 2-i(; r n ~  lcs of "blue line" streant in a \vatersl~ed area of 1 1 1.6 square 
miles in the middle and eastern portloll ol'thc Gualala River Watershed. The melange of the Franciscan 
Complex predominates in the eastern 1301 l iori of t lle Su bbasin. About 60 ,percent of the Subbasin is 
categorized as high to very high ~a~~cisl~tle porent~al. Most of tlie Subbasin is privately owned (166 acres 
of federal land), with land uses in tin11,cr. 111 otluct ion, grazing, \line yards, and some nra l  subdivisions. 

Key Findings I 

Historically the Subbasin suppol let1 populatio~is of colio salmon and steelhead trout. Currently 
the Subbasin supports populat? o11i 01 st ecllieacl trout. Though ~nfortnation is limited, coho salmon 
and steelhead trout studies,indlcnre t l ~ n t  populat~olis are tlepressed compared to pre-1960s 
populations. 

Conditions for salmonids were gene~:~lly i~~isu~table in the Wheatfield1 Fork Subbasin. The lower 
22 miles of the mainstem were l in l ,~ ta t  ~n\~e~~toriecI, and pool shelter, depth, embeddedness and 
canopy density were the limiting I k ~ l o ~  s Enibeddeclness of spawning gravel varied, ranging from 
moderately unsuitable to modern~ely \t~ltable. 

Water temperatures for the periocl ol' rccortl (1 995-2001) in the lower mainstem Wheatfield Fork 
and Fuller Creek were in the unst~~tnble ranges for summert~me rearing' of salrnonids. Moderately 
to hlly suitable temperatureswere observed in the tributaries: Annapolis Falls Creek, Crocker 
Creek, and a small tributary near the ~iiouth for the period 1995-1999'. Some evidence of cooling 
of the mainstem by tributaries wins observecl in 2001. 1 I 

Most of the lower and middle reaches of tlie Wheatfield Fork Subbasin were clear-cut between 
1952 and 1961, with roads in, or :)long tlie major tributary streams. This left large areas of 
disturbed ground prone to erosion. 130th mid-20th-century and mode& aerial photos show 
numerous debris flows and debr~s sl~tles involving roads and numerops failures along instream 
and near-stream roads and landings Streanisicle roads and landings were prominent in Tobacco 
Creek, lower House Creek, central North Fork Wheatfield, and central to higher Tombs Creek. 
Still-active sediment sources occur i n  !lie lower reaches of Haupt Creek and Tobacco Creek. 
More landslides were observed i n  Tuller Creek in tlie 1965 and 1984 aerial photos compared to 
the 1942 photos, which represented an undisturbed old growth condition. 

Post World War I1 construction of ro;~ds, landings, and skid trails in riparian zones by crawler 
tractors eliminated overstory shacle ci1llopy cover in long sections of the Wheatfield Fork and 
tributaries. There was near entire canopy elinlination along the lowerlmainstem and main 
tributaries, especially pronounced during the mid to late 1950s. There is measured inlprovement 
in canopy cover since 1968,'but it has not recovered to 1942 levels. 

Large wood is lacking in streams in this Subbasin, as reflected in some of the habitat values. 
Construction of roads, landings, and skid trails in or adjacent to s t r e p s  between 1952 and 1968 
buried, removed, or dispersed LWD. Aerial photos from 1961 and 1965 show riparian areas 
entirely cleared of vegetation and remnant downed logs in the Fuller Creek, Tobacco, and 
Annapolis PWSs. The lower Wheatfield lacks volume and pieces of large woody debris 
(Watershed Cooperative Monitoring Progranl). 

I 

Overall levels of channel disturbance as interpreted from aerial photos were less in the Subbasin 
in 1999/2000 than in 1984. Instream sediment depositions indicative of disturbance occur along 
56 of 300 miles of blue line streams, representing a 52 percent reduction from 1984 observations. 
Most of the reduction occurred in the tributaries. 
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Gualala River Watershed Assessment Executive Summary 

Key Recommendations: 

Maintain and enhance existing riparian cover. Illlprovement of riparian canopy is a priority 1 
restoration recommendation. Ensure that adequate streanside protection zones are used on the 
Wheatfield Fork and tributaries to reduce solar radiation and moderate air temperatures, 
particularly on the mainstem and upper tributaries. Retain, plant, and protect trees to achieve 
denser riparian canopy where cut-rent canopy is inadequate, particularly in the Lower Wheatfield 
SPWS: Fuller, Tobacco, and Haitpt Creeks. 

Land managers in the Subbasin should be encouraged to add more large organic debris and shelter 
structures in order to improve sediment metering, channel structure, channel f i c t i on ,  habitat 
complexity, and habitat diversity for salmonids. The natural large woody debris recruitment 
process should be enhanced by developing large riparian conifers with tree protection, planting, 
thinning from below, and other vegetation managenle!~t techniques. Instream structure 
enhancement is a restoration priority 2. 

At stream bank erosion sites, encourage cooperative efforts to reduce sediment yield to streams. 
Grazing is an issue in the Si~bbasin. Bank stabilization is the third of the top three 
recommendations. u 

Reduce livestock and feral pig entry illto the riparian zone to encourage stabilization of stream 
banks and revegetation of the riparian zone. lmpro\lement of riparian canopy is a priority 1 
restoration recomn~endalion, ancl bank stabilization is :I p~.iosity 3. 

Deconllnission and revegetate streamside roads, focusi~lg on those where channel braiding andl or 
aggradation are persistent today, such as: 

- the lower reaches of H a ~ ~ p t  ant1 Tobacco Creeks, 

- the Lower to middle reaches of Tombs, Wolf, ancl Elk Creeks, and unnamed tributaries to 
the mainstem Wheatfield Fork upstream from Tomhs Creek, 

- the larger tributary watercoilrses in the lo\\/er reaches 01' I-l oi~se Creek, and 

- the middle to higher reaches of House, Pepl~er\\/ootl, I3;irifield and Cedar Creeks. 

Landowners should develop erosion control plans for clecon~missioning old roads, maintaining 
existing roads, and constructing new roads. Target road upgrade and repair in the areas identified 
above. 

Incorporate mitigation elements into Timber Harvest Plnlis in the timber dominant Lower 
Wheatfield SPWS to decommission historical strea~nsiclr: ro:~tls and upgrade road drainage 
facilities. 

Consider carefill planning of Iantl uses that coul tl e>t:rcc.~-b.ltr: mass wasting, since the relative 
potential of landsliding is high to very h~gh in 60 percent ot ille Subbasin. 

Pursue cost shar"~g grants organized by the Sotoyome lZC;,D to ilpgrade roads in the ranching- 
dominated Walters Ridge ant1 I-letlgel~eth Lake SI)CVSs. 

Conduct both instreanl and hillslope monitoring to tlelcrm ine whether current land use practices 
are allowing for recovery ancl protection of the snlmonirl I1:rbitat in the Subbasin. Use GRWC 
protocols for instrean monitoring, Improve baseline infbi.niat ion on habitat conditions by 
conducting inventory sur\leys in more Wlieat field 1-01.1.: ~l~ib~~ruries. 
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Expand continuous tempera& moi~~ioring efl'orts into the upper Subbasin and tributaries. 
Consider looking at canopy compost I ion nnd monitoring air teniperatures to examine canopy, 
temperature, and other microclimate cl'fccts on water teniperatures. 

Encourage more habitat inventory swveys ancl biological surveys of tributaries, as only 45 percent 
of the Subbasin has been completed. 

The Gualala Mainstern/South Fork Subbasin contains 134 miles of "blue line" stream in its 63.7 square 
mile watershed. The river system originates in the far southern end of the Gualala River Watershed and 
flows north as an alluvial stream dohg thc S:rn Anclicas Fault to meet the NorthlFork Gualala. From 
that point to the ocean, the stream is consi~lcl-ctl tlie Gualala River mainstem. The upper reaches flow 
from steeper terrain outside the San Andreas Fault zone. About 50 percent of the Subbasin is 
categorized as high to very high landslide potential. Nearly all of tlie Subbasin is privately owned, with 
15 acres of federal land and 38 acres of state land. Predo~ninant land uses are timber production, 
grazing, and small vineyards. 

Key Findings: 

The Subbasin historically supported populations of col~o saliiion and steelhead trout. During the 
1970s, 105,000 coho salmon and 83 .? 20 steelhead trout were planted in the Subbasin. The 
Subbasin supports populations of stc.ellicad trout, but coho salmon have not been observed 
recently where very limited electrofisliing was conducted. Information is limited, but coho 
salmon and steelhead trout studies ind~cate that pop~~lat~ons are depressed compared to pre-1960s 
populations. 

I 

Habitat inventories were difficult to obtain on tl~e Soi~th Fork due to access problems. Camper, 
Carson, McKenzie and Wild,Hog creeks were inventoried in 1999, and Palmer Canyon Creek and 
parts of Marshall Creek and the upper Soutli Fork were inventoried in 2001. Pool shelter and 
depth were unsuitable in the areas inventorietl. Pool shelter, depth, and embeddedness were the 
three most limiting factors in the Subbasin. 

Moderately to l l l y  suitable water temperatures for the period of record (1994-2001) w&e 
observed in McKenzie Creek in the upper Subbasin, and Little and Big Pepperwood Creeks and 
Groshong Gulch in the lower Subbasin. Water temperatures were ill the unsuitable ranges for 
summertime rearing of salmonids in Palnier Canyon Creek and the South Fork. 

Most of the higher and eastern reaches of tlie South Fork Subbasin were clear-cut and roaded 
between 1952 and 1961 in or along the ~iiajor tributary streams. This left large areas of disturbed 
ground prone to erosion and mass wasting. Numerous clebr~s flows ahd debris slides involved 
roads, and numerous failures occurred along instream and near-stream roads and landings during 
large storm events as observed in 1961 and 1965 aerial photos. Most of those roads and landings 
are concentrated in the McKenzie, Palnier Canyon, and Marshall Creek watersheds. 

Timber harvest operations and road building in riparian zones shortly after WW I1 eliminated 
overstory shade canopy in large areas of the headwaters: the iliainstem South Fork upstream of 
the Marshall Creek confluelice, Wild Hog and Palriier Canyon creeks, and the central and upper 
reaches of the McKenzie Creek watershed, Prolonged ranchland operations prevented timely 
reestablishment of vegetative cover over streams. Overstory shade canopy has improved since 
1968 on approximately 25 percent of the stream areas, most notably in the upper Subbasin. The 
mainstem South Fork down stream of the Marshall Creek confluence was clearcut around 1900, 
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Gualala River Watershed Assessment Executive Summary 

and has had two or three selection harvests in tlie 1980s and 1990s. The riparian zone is 
dominated by large second growth, some of suitable size to function as LWD. 

Large wood recruitment was limited by streallside road construction, timber harvesting, and 
salmonid migration barrier reliioval programs. The reduction of LWD likely reduces pool 
formation, pool complexity, and sediment storage in the tributaries. Approximately 15 miles of 
historical logging roads that were built in or along the streambed simplified pool structure and 
complexity throughout the Marshall and McKenzie Creeks, and the upper mainstem tributaries. 
Large wood surveys conducted in 1998-2001 at one site on Pepperwood Creek (a tributary to the 
lower South Fork) and two sites in tlie lower South Fork as part of the Watershed Cooperative 
Monitoring Program identified tlie lack of large woody debris. 

Overall levels of channel disturbance as interpreted from aerial photos were less in the Subbasin 
in 199912000 than in 1984. Instream sediment depositions indicative of disturbance occur along 
33 of 140 miles of blue line streams, representing a 42 percent reduction from 1984 observations. 
Most of the reduction occurred in the tributaries. Siniilar degrees of streambed aggradation were 
observed in aerial photos from1942 and 199912000. Gravel mining records indicate that the lower 
South Fork may have down cut between 1921 to 1993, suggesting sediment transport exceeding 
supply in the lower reaches. 

Key Recommendations: 

Land managers in the Subbasin shoilld be encouraged to add more large organic debris and shelter 
structures in order to improve sediment metering, channel structure, channel function, habitat 
complexity, and habitat diversity for salmonicls. The n:~tiiral large woody debris recruitment 
process should be enhanced by developing large ripnri:~ii cotlifers with tree protection, planting, 
thinning from below, and other vegetation management tecluliques. Instrearn structure 
enhancement is a restoration priority 1. 

Deco~nmission and revegetate streaniside roads, focusit~g on those where channel braiding andlor 
aggradation are persistent today, such as the central and upper reaches of McKenzie Creek, and 
the lower reaches of Marshall Creek including Palmer Canyon and Wild Hog Creeks. Road repair 
and removal is a restoration priority 3. 

Incorporate mitigation elenients into Timber Harvest I'lnl~s for decommissioning legacy 
streailside roads and upgrading road drainage fhcililies in rhe timber-dominant lower Subbasin, 
includi~ig Little and Big Pepperwootl Creeks. 

Consider careful planning of land uses that coi~ld exacerbate mass wasting, since the relative 
potential of landsliding is high to very high in 50 percent of the Subbasin. 

Maintain and enlmce existing riparian cover. I~~ipro\re~iient of riparian canopy is a priority 3 
restoration reconlmendation. Ensure that adequate stre:~nlside protection zones are used to reduce 
solar radiation and moderate air temperatures. Retain, pl:lnt, and protect trees to achieve denser 
riparian canopy where current canopy is ~naclecluate, pa rr icu larly in the Upper South Fork and its 
tributaries, McKenzie, Wild Hog, and Palmer Canyon C I  ceks. 

Reduce livestock and feral pig entry into the riparian zone to encourage stabilization of stream 
banks and revegetation of tlie riparian zone. 

Consider migration barrier renioval in Palnier Canyon ;111cl McKenzie Creeks. 

At stream bank erosion sites, encourage cooperati\le eff'o~ ts to reduce sediment yield to streams. 
Grazing is an issue in the Subbas~n. Bank stnbilizatlon i.; tlie third of the top three 
reconu~iendations. 
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Conduct both instream and hillslope monitoring to determine whether current land use practices 
are allowing for recovery and protection of the salmonid habitat in the Subbasin. Use GRWC 
protocols for instream monitoring. Improve baseline information on habitat conditions by 
conducting inventory surveys in the South Fork and major tributaries upstream of the confluence 
with the Wheatfield Fork. 

Expand continuous temperature monitoring efforts into the upper Subbasin and tributaries. 
Consider looking at canopy composition and monitoring alr temperattires to examine canopy, 
temperature, and other microclimate effects on water temperatures. 

Encourage more habitat inventory surveys 'and biological surveys of tributaries as only 3 1 percent 
of the Subbasin has been completed. 

Nolth Coast Watershed Assessment Program 
M H C ~  2003 

Gualala Riiei Watershed Assessment 
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Table ES-1 
Summary of Gualala River Watershed Conditions and Recommended Actions by Subbasins Based Largely on 

Habitat Inventory Surveys 
Note that the following designations are based largely on habitat inventory data, which does not include ed re  subbasin stream 

systems. Consequently, the designations below are applicable only to the sections of stream that were inventoried. 
Refer to the subbasin information for more detail, peges 72-79. 

condition is favorable for anadromous salmonids 
condition is not favorable for anadromous salmonids 
condition is mixed or indeterminate for anadrolnous salmonids 
trend indicates improved conditions 1984-2000 
trend indicates improved condition 1964-2001 
recommendation applies 
recommendation may apply, but needs more study 
there is evidence that stock andlor feral pigs are impacting the stream or riparian area, and exclusion should be 
considered 
there are barriers to fish migration in the stream 
- (+I-) both suitable and unsuitable areas were identified. 
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